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~ SECTION1
~ INTRODUCTION

Under the authority of the Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) of 1980 and the 1986 Superfund Amendments and Reauthorization Act (SARA),
Roy F. Weston, Inc. (WESTONs) has completed an Expanded Site Inspection (ESI) of the Delta
Shipyard site (EPA Identification No. LAD058475419) located in Houma, Terrebonne Parish,
Louisiana (Figure 1-1). The U.S. Environmental Protection Agency (EPA) Region 6 retained
WESTON to complete this investigation under EPA Contract Number 68-W9-0015 and Work
Assignment Number 26-6)ZZ.

This document represents the final report for the ESI. The purpose of this report is to provide the
background information collected for the site, discuss the ESI sampling activities, and present the
analytical data obtained as part of the investigation.

1.1 OBIECTIVES OF THE INVESTIGATION

The ESI is intended to be the final investigation in an ongoing screening process of known and
potential hazardous waste sites. The purpose of this ESI is to identify immediate or potential threats
that hazardous substances attributable to the site may pose to human health and the environment by
documenting the existence and migration of hazardous substances related to the site and by
identifying the receptors, or targets, potentially exposed to the hazardous substances. EPA will use
the information obtained during the ESI to evaluate the site using the Hazard Ranking System
(HRS) and to help decide if the site is a potential candidate for inclusion on the National Priorities
List (NPL). The intent of the ESI is to provide the documentation necessary to either rank a site on
the NPL or assign a "No Further Remedial Action Planned” (NFRAP) status.

1.2 SCOPE OF WORK

The ESI Scope of Work is centered on characterizing the site through the completion of limited
site-related research, a site reconnaissance, and focused sampling activities. The focus of this
investigation has been Pits 1 through 3, because potentially hazardous substances are exposed at the
surface and there is a defined overland flow path for contaminant migration. As part of this ESI,
WESTON performed the following major tasks:

. An on-site reconnaissance was performed on 7 March 1996 to document current site
conditions and identify potential sources of hazardous substances at the site. As part
of the reconnaissance, a survey of the site's vicinity was completed to identify
potential receptors, or targets, of hazardous substance migration and exposure
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attributable to the site. At the request of EPA, a second site reconnaissance was
conducted on 27 June 1996 in which a video recording of site sources and
conditions was completed and sent to EPA.

. A site-specific Task Work Plan (TWP) and Health and Safety Plan (HASP) were
prepared to provide a detailed plan of action for subsequent ESI activities.

° Information concerning the environmental setting of the site was obtained to
describe the groundwater, surface water, soil exposure, and air pathways.

° Available regulatory compliance files from federal, state, and local government
agencies were reviewed, and telephone interviews were conducted with authorities
knowledgeable of the site and its surroundings.

° All of the available information from on-site observations, records review,
interviews, site area environmental and demographic characteristics, and historical
sample analyses were evaluated.

. WESTON mobilized equipment and personnel for executing the field sampling
program of the TWP to Houma, Louisiana on 21 July 1996. Samples were
collected in known or suspected source areas at the site and in suspected off-site
pathways of contaminant migration and exposure. The samples were collected in
general accordance with the site-specific TWP and HASP to document the presence
and migration of hazardous substances attributable to the site.

o WESTON sent most of the samples collected during the ESI to be analyzed by
EPA-assigned Contract Laboratory Program (CLP) laboratories. @ The EPA
Drinking Water Laboratory performed analyses of selected low concentration water
samples. WESTON Environmental Metrics, Inc. (EMI) performed analyses of
medium and high concentration samples.

. WESTON received and reviewed the laboratory generated analytical data validated
by EPA.

. WESTON managed the analytical data generated for the project using WESTON’s
Technical Data Management System (TDMS) computer database. TDMS was used
to store, query, and tabulate the data that were received electronically from the EPA
data validators. The Delta Shipyard sitt TDMS database was completed after
receipt of the last data package from EPA.

J The analytical data were evaluated to verify their usability in meeting the objectives
of the investigation. The evaluation was based on EPA Environmental Sample

Analysis Team (ESAT) validation comments and other technical quality assurance
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factors. TDMS-generated reports summarizing the ESI raw analytical data are
provided in Appendix C.

. Using the analytical data, WESTON evaluated the nature and extent of site-related
soil, sediment, groundwater, and surface water contamination in the site vicinity.

° This report was prepared to present the findings of the ESI.

1.3 REPORT FORMAT

The ESI Report is presented in a format that is intended to facilitate evaluation of the site using the
HRS. The report contains the following sections:

Section 1—Introduction

Section 2—Site Characteristics

Section 3—Sample Analyses and Data Evaluation
Section 4—Source Characterization

Section S—Groundwater Pathway

Section 6—Surface Water Pathway

Section 7—Soil Exposure

Section 8—Air Pathway

Section 9—Conclusions

Section 10—References

Additional information is provided in the appendices following the text of the report. The
appendices are as follows:

Appendix A—Photographs and Stream Sediment Sample Station GPS Coordinates
Appendix B—Data Package Excerpts

Appendix C—CRQLs, CRDLs, and Analytical Results Summary

Appendix D—References

The figures and tables referred to throughout the subsequent sections of this report are provided
following the text of each section. At the request of EPA Region 6, WESTON has not included the
laboratory analytical data packages for the site in this report. Data tables summarizing the
analytical data are included. The laboratory data will be maintained on file at WESTON's Houston
office until it is requested by the EPA Work Assignment Manager (WAM).
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SECTION 2
SITE CHARACTERISTICS

WESTON collected and reviewed available background information regarding the location,
description, operational history and regulatory compliance of the site. The discussion in this section
of the report is based on this background information, which is referenced throughout the text.

2.1

The following characteristics of the site are summarized in this section of the report:

Site Location

Site Ownership

Site Description

Site Operational History
Previous Investigations
Nearby Land Use

2.1.1 Site Location

The Delta Shipyard site is located in southeastern Houma, Terrebonne Parish, Louisiana. The
geographic coordinates of the site are approximately 29°34'09" north latitude and 90°42'17" west
longitude (Reference 1). A Site Area Map derived from a U.S. Geological Survey (USGS)
7.5-minute topographic map is provided as Figure 2-1 (Reference 2).

The site can be reached by traveling south on U.S. Highway 90 from New Orleans to Houma.
Turn left (east) on Main Street and travel approximately 0.75 mile to Grand Caillou Road. Tumn
right (south) on Grand Caillou Road and travel approximately 2.2 miles to Industrial Boulevard.
Turn right (west) on Industrial Boulevard. After approximately 1.5 miles, turn left (south) on Dean
Road. The site address is 200 Dean Road.

2.1.2 Site Ownership

The site is currently owned by Mr. Lynn Dean and occupied by several industries including
Elevated Boats, Inc. (EBI). WESTON contacted Mr. Dean (8404 Colonel Drive, Shelmett,
Louisiana 70043) in January 1996. Mr. Ken Serigne, Plant Manager for EBI ([504] 868-9655),
signed an EPA Access Agreement form on 13 February 1996 allowing WESTON access to the site
(Reference 3). WESTON met with Mr. Serigne during the site reconnaissance and sampling visit
(Reference 4).
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2.1.3 Site Description

WESTON completed the ESI site reconnaissance on 7 March 1996. WESTON performed the
reconnaissance in general accordance with the following documents:

. WESTON's Generic Site Inspection Work Plan (Document Control No. 4603-23-
0008, dated 15 August 1991).

o The site-specific HASP prepared by WESTON for the ESI.

. The EPA Guidance for Performing Site Inspections under CERCLA,
September 1992,

During the site reconnaissance, two WESTON personnel visited the site, interviewed site
personnel, walked around the property, recorded observations in a logbook, and took photographs
(Appendix A) to document site conditions (Reference 4). The area surrounding the site was
examined to identify potential receptors, or targets, of hazardous substance migration from the site.
Nearby land use and potential alternative source sites also were documented. At the request of
EPA, WESTON conducted a second site reconnaissance on 27 June 1996. During this
reconnaissance, a video recording of on-site sources and conditions was completed and sent to
EPA. A Site Plan is provided as Figure 2-2.

EBI maintains a fabrication plant/office building on-site. Current site operations consist of the
fabrication and operation of offshore lift boats and the manufacture of cranes for offshore
platforms. The site contains some former gas stripping equipment (storage tanks, separator, boiler)
remaining from historical Delta Shipyard operation. An employee parking lot is located
approximately 100 feet east of the fabrication building and is bounded to the north by a mobile
home. A groundwater monitoring well is located near the -northeastern corner of the parking lot.

Four unlined pits are located approximately 800 feet south of the fabrication building (Pits 1
through 4 on Figure 2-2). The pits were reportedly used by previous owners/operators to dispose of
waste oil and oil field drilling material (Reference 5). The outer perimeter of the Pits 1 through 3
consists of a berm which also separates Pits 2 and 3. The berm and surrounding area is heavily
vegetated with scattered willow and other small trees, bamboo thicket, grasses, and weeds. A
drainage ditch trends south along the western edge of Pits-1 through 3 before turning east along the
southern edge of Pit 3 and discharging through a pipe to the Company Canal located east of the
site. It appears that the drainage ditch originates somewhere along the northern edge of Pit 1, but it
is difficult to determine because of the heavy site vegetation. The following are further details of
the pits:

. Pit 1 is the smallest and northernmost pit, measuring approximately 125 feet by
150 feet (Reference 6). The ground surface inside the pit is dry and consists of
heavy cracked soil near the edge of the pit and loose soil in the middle.
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Approximately % of the pit surface is covered with bamboo and small plants.
Below the top 6 to 12 inches, the density of the soil decreases because of the
presence of underlying sludge. WESTON measured the depth of the pit to be
approximately 6.5 feet near the western edge. The berm is absent in a low-lying
area near the northeastern corner of the pit. Surface drainage from Pit 1 would
likely drain north into what appears to be the beginning of the aforementioned
drainage ditch. The berm is also absent along the southern edge of the pit. As
such, Pits 1 and 2 are not hydraulically separated.

. Pit 2 measures approximately 400 feet by 150 feet (Reference 6), and it appears to
be connected to Pit 1 at its northeastern corner. The ground surface is black,
cracked, and crusty and generally unstable near the pit edge. Elsewhere, the pit is
covered by sparse vegetation and rainwater with an oily sheen. Mild hydrocarbon
odors were noted. WESTON measured the depth of the pit to be approximately 6.5
feet near the western edge. An overflow pipe connected to the drainage ditch is
located near the midpoint of the pit’s western edge. During the WESTON ESI site

visits, the overflow pipe was plugged.

o Pit 3 measures approximately 325 feet by 150 feet (Reference 6) and is completely
devoid of vegetation. The ground surface inside the pit edge is black and very
unstable; the majority of the pit is covered with rainwater with an oily sheen.
Strong hydrocarbon odors were noted. Due to the instability of the surface,
WESTON was unable to estimate the depth of Pit 3.

. Pit 4 is located west of Plant Shell Road and is overgrown with grass. Based on
available historical information, Pit 4 actually consisted of three pits that were at one
time separated by berms. The aggregate size of the pits is approximately 465 feet

by 360 feet (Reference 6).
2.1.4 Site Operational History

The early details of the site history are sketchy but indicate that the site was owned by Delta
Ironworks. The site was part of a large industrial park covering 165 acres and home to seven
divisions of Delta Ironworks, including Delta Shipyard. Available information indicates that Delta
Shipyard was the only division that handled hazardous wastes. In 1969, Delta Ironworks was sold
to the Chromalloy American Corporation of St. Louis, Missouri. Chromalloy maintained all seven
divisions until November 1980 when five of the divisions (including Delta Shipyard) were sold to
Delta Services Industries of Houma, Louisiana (Reference 7). Mr. Dean purchased 110 acres of
the industrial park from Delta Services in 1986 including the property used by Delta Shipyard
(Reference 4).

Delta Shipyard consisted of a cleaning and repairing facility for small cargo boats, fishing boats,
and oil barges. Before repair work could begin, the boats had to be certified vapor free by the U.S.
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Coast Guard. In order to accomplish this, the boats were first steam cleaned to remove oily wastes.
The generated oils and wastewater were subsequently sent through a separation process after which
the waste oil was recovered and sold. Wastes were stored in several unlined pits used as
evaporation ponds (Reference 7). Two of the pits were later closed and backfilled in 1984 under
the supervision of the Louisiana Department of Environment Quality (LDEQ) Hazardous Waste
Division (Reference 5). This area is currently covered with gravel and used as a parking lot for EBI
employees.

2.1.5 Previous Investigations

WESTON reviewed available EPA and LDEQ files to collect information regarding previous
investigations completed at the Delta Shipyard site. This information is summarized in the
following paragraphs.

o On 3 to 4 November 1980, Soil Testing Engineers, Inc. completed two 50-foot soil
borings adjacent to the two closed pits located near the current EBI office building.
Soil samples were collected from the borings and submitted to a geotechnical
laboratory for analyses. The results revealed the presence of silt and clay
throughout the boring interval. The clay in the 0- to 15-foot range was found to
have permeabilities ranging from 107 centimeters per second (cm/sec) to 10®
cm/sec. Two monitoring wells were installed near the borings to depths of 13 and
20 feet below ground surface (bgs) (Reference 8). WESTON could only located
one of these wells during the ESI site visits.

. On 11 March 1981, Ecology and Environment, Inc. completed an EPA Preliminary
Assessment and Site Inspection. The reports detailed available site history and
indicated that the site received five hundred S55-gallon drums per year containing
oily wastes and that the associated waste manifests were maintained on-site. A list
of Delta Shipyard’s primary customers was also provided (References 7 and 9).

° On 10 May 1983, the Louisiana Department of Natural Resources (LDNR)
performed an inspection of the Delta Shipyard site and subsequently issued a Notice
of Violation. Eight violations were noted, among these were that “there was no
indication that (the) facility was having their waste treated, stored, or disposed of at
a (permitted) hazardous waste facility,” and the “facility has not developed and
adhered to a groundwater sampling and analysis plan” (Reference 10).

. On 12 September 1984, The Earth Technology Corporation completed an EPA Site
Inspection. The report summarized the closure of the two waste oil pits in early
1984. According to the report, the pits were first drained and samples of the oil
sludge remaining in the bottom were collected. The sludge samples were then
analyzed for corrosivity, toxicity, ignitability, and reactivity. Following LDEQ
review of the sample results, the remaining sludge was reportedly mixed with 30
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cubic yards of sandy soil prior to backfilling. Following the pit closures, an
aboveground storage tank (AST) was installed to replace the pits in the oil-water
separation process (Reference 5).

o In June 1985, Wink Engineering collected sludge samples from Pits 1 through 4.
The report indicated that Pits 1 through 3 were exposed, and Pit 4 was covered with
a thin crust of fill material. The samples were analyzed for volatile organic
aromatics, cyanide, total phenol, flash point, pH, toxicity, and oil & grease. Based
on the results, the report concluded that the site did not pose a threat to human
health or the environment (Reference 6).

° On 16 April 1986, LDEQ collected samples from on-site tanks and pits. The tanks
were reportedly used in conjunction with the steam cleaning operation. The pit
samples included two composites from the closed pits and three grabs from Pits 1
through 3. The samples were analyzed for volatile organic compounds (VOCs),
metals, and polychlorinated biphenyls (PCBs). However, the laboratory analytical
data are not included in available file information (Reference 11).

. WESTON completed a Site Inspection Prioritization (SIP) report in December
1994. A limited number of pit sludge and drainage ditch sediment samples were
collected in and around Pits 1 through 4 during the investigation. (During field
activities, the Pit 2 overflow pipe was observed transmitting water from the pit to
the drainage ditch.) The analytical results revealed the presence of elevated
concentrations of several semivolatile organic compounds (primarily polycyclic
aromatic hydrocarbons [PAHs]) and metals (Reference 12).

2.1.6 Nearby Land Use

The site is located in a large industrial park, which covers approximately 165 acres in southeastern
Houma. The industrial park forms a peninsula bordered by Bayou La Carpe to the west, a ship
channel named the “Company Canal” to the east, and Industrial Boulevard to the north. Bayou La
Carpe provides access to the Gulf of Mexico through the Houma Navigation Canal. Mr. Dean
currently owns 110 acres of the industrial park, which is occupied by EBI and several other
industries including Gemoco, Robichaux Equipment, and Sigma Welders to the north; Montco
(Christie Industries), Salvage Associates, and Huber to the south; and Offshore Diving, LaForce
Enterprise, and Tomahawk to the west.

2.2 SOURCE AREAS AND SITE CONCERNS

The source areas identified at the site are described in this section along with site-related concerns
regarding the migration of hazardous substances attributable to the site by the groundwater, surface
water, soil exposure, and air pathways.
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2.2.1 Source Areas

Based on available background information, the potential sources identified at the site include six
pits and an AST. The two closed pits each measured 75 feet by 35 feet by 5 feet in depth, are
currently backfilled and covered with gravel, and are used as an employee parking lot. The AST
has a capacity of 22,800 gallons and contains an unknown quantity of waste oil sludge, reportedly
from historical Delta Shipyard activities. The AST is adjacent to the closed pits and is
encompassed by a 1-foot berm. Since the sludge volume in the AST is not known, it is unclear if
the berm would provide sufficient containment in the event of a leak. Data detailing the contents of
the chemical composition of the closed impoundments and AST are not available. Pit 4 currently
appears as a grassy field, but was observed in 1985 to have a thin crust of fill and overgrowth of
vegetation (Reference 6). The focus of this investigation has been Pits 1 through 3, because
potentially hazardous substances are exposed at the surface and there is a defined overland flow
path for contaminant migration. As such, the potential source areas described above (closed pits,
AST, and Pit 4) will not be discussed further in this report. Information regarding Pits 1 through
3, ESI field activities, and analytical results is presented in Section 4, Source Characterization.

2.2.2 Site Concerns

The migration of hazardous substances from Pits 1 through 3 and the exposure of humans and other
environmental receptors to the hazardous substances is of concern. Possible concerns associated
with the sources at the site and the migration of, or exposure to, hazardous substances attributable
to the site through the groundwater, surface water, soil exposure, and air pathways include the
following:

. The presence of hazardous substances at the site is of general concern. A discussion
of the waste characteristics of the sources sampled during the ESI is provided in
Section 4 of this report.

. It is suspected that the waste oil pits at the site are unlined, and a release to
groundwater has occurred. However, due to the low permeability of area
subsurface soils and the lack of groundwater use in the site vicinity, the groundwater
pathway appears to be of minor concern. The groundwater pathway is discussed in
Section 5.

. Based on the appearance of related hazardous constituents in Pits 1 through 3 and
the associated drainage ditch, the surface water pathway is of major concern at the
site. The drainage ditch discharges to the perennially flowing Company Canal
approximately 100 feet southeast of Pit 3. In addition, based on the limited distance
between the pits and adjacent surface water, the potential exists for contaminant
migration through groundwater to surface water discharge. Drinking water intakes,
fisheries, and sensitive environments are each located in the surface water pathway
for the site. The surface water flow path is discussed further in Section 6.
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. A release to surface soil has been documented based on historical laboratory
analytical results. However, the site is located in an industrial area, and the pits are
neither frequented by workers nor attractive to the general public. As such, the soil
exposure pathway appears to be of minor concern. The soil exposure pathway is
discussed in Section 7.

° A release to air is of concemn based on the results of field air monitoring. However,
the air bome contaminants appear to be confined within the pit berms, and the
population density in the immediate site vicinity is low. The air pathway is discussed
in Section 8.
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SECTION 3
; ANIPLE COLLECTION, ANALYSIS, AND DATA EVALUATION

In general accordance with the objectives of the ESI, WESTON implemented a sampling strategy
aimed at documenting the presence and migration of hazardous substances at the Delta Shipyard
site. WESTON collected 62 soil, sludge, sediment, groundwater, surface water and quality
assurance samples from on- and off-site locations on 22 through 26 July 1996. The sampling
activities were completed in general accordance with the site-specific TWP and HASP, as well as
the other documents listed in Subsection 2.1.3.

EPA contract laboratories, WESTON EMI, EPA Region 6, and WESTON performed sample
analyses, data validation, data management, and data evaluation efforts as part of the Delta
Shipyard ESI. These tasks were completed in general accordance with CLP guidelines and the ESI
Work Plan. The activities performed for these tasks are described in this section as follows:

. Sample Collection
. Sample Analyses and Data Reporting
. Data Validation and Usability
. Data Management and Evaluation
. Quality Assurance Results
3.1 SAMPLE COLLECTION

As part of the ESI, WESTON collected 7 pit sludge samples, 6 surface and subsurface soil
samples, 2 groundwater samples, 4 surface water samples, 37 stream sediment samples, and 6 field
QC samples. The sample nomenclature is based on specific code requirements for compatibility
with WESTON’s TDMS computer database. The nomenclature followed the format of Station ID
- Collection Type + QC Type - Sequential Sample. This nomenclature is further described as
follows:

. Station ID is a three digit identifier used to designate sample location. The first
digit refers to the type of sample station and the subsequent two digits identify the
station number. For sample station type, the letter B is used to designate boring
sample stations, the letter D for drainage ditch and stream sediment sample stations,
the letter P for pit sample stations, and the letter W for surface water sample
stations. For example, DO1 refers to sediment sample station number one.
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. Collection Type is a one digit code used to designate the sample media. The
number 1 is used to denote surface water, 2 for groundwater, 4 for field QC
samples, 5 for soil/sediment, and 7 for waste/sludge.

L QC Type is a one digit code used to designate the QC type of the sample. The
number 1 is used to designate normal QC type, 2 for field duplicates, 3 for
equipment rinsate blanks, and 5 for field blanks.

. Sequential Sample is a one digit code that represents the n" sample of common
collection types.

For instance, the sample nomenclature B02-51-3 represents the third normal soil sample collected at
boring station 2; the nomenclature P05-72-1 represents the duplicate of the first waste/sludge
sample collected at pit station 5. The ESI sample stations are shown on Figures 3-1 and 3-2, and
the sample stations, descriptions, and rationales are summarized in Table 3-1.

3.2 AMPLE ANALY AND DATA REPORTING

During field activities, WESTON collected and shipped soil, groundwater, surface water, sediment,
waste, field blank and rinsate blank samples to various laboratories by Federal Express Priority
Overnight Service. Low-concentration samples requiring target compound list (TCL) and target
analyte list (TAL) analyses were shipped to the CLP laboratories that were assigned by EPA to the
project. Specifically, samples requiring organic analyses were sent to Chemtech, Englewood, New
Jersey, and samples requiring inorganic analyses were sent to Compuchem Environmental Corp.,
Research Triangle Park, North Carolina. Medium- and high-concentration samples requiring TCL
and TAL analyses were shipped to WESTON EMI in University Park, Illinois for analyses using
CLP protocol. Surface water samples were sent to the EPA Drinking Water Laboratory in
Houston, Texas. The laboratories analyzed the samples for the following:

Volatile organic compounds (VOCs).

Base-neutral and acid extractable semivolatile organic compounds (BNAs).
Pesticide and polychlorinated biphenyl (PCB) constituents.

Inorganic constituents and cyanide.

The TCL and contract-required quantitation limits (CRQLs) for the parameters listed above are
provided in Table C-1 in Appendix C. The TAL and contract-required detection limits (CRDLS)
are provided in Table C-2.

The laboratories reported the analytical results obtained from the samples in data packages meeting
CLP requirements. The laboratory documentation in these raw data packages include records of
instrument readings, calculations, calibrations, and quality assurance checks. The original chain-of-
custody records for the samples are included with the data packages, which are being maintained in
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the project files of WESTON's Houston, Texas, office until requested by EPA or closeout of the
ESI Work Assignment.

3.3 DATA VALIDATION

ESAT in Houston, Texas, performed data validation for the analytical data packages generated by
the CLP laboratories and WESTON EMI. ESAT reviewed the data packages to verify that they
met the EPA technical requirements and quality assurance (QA) guidelines established in EPA CLP
Scope of Work documents for the analyses. ESAT reviewed the data packages for the following
general QA items:

. The sample holding times were reviewed to verify that the samples were analyzed
within contractual and technical holding time limits.

. The instrument calibrations were reviewed to verify that the calibration for target
compounds met contractual quality control (QC) criteria.

° Analyses were performed on method blanks, and these results were reviewed to
locate potential bias.

o Surrogate recoveries were reviewed to verify that recoveries were within contractual
requirements.

. Matrix spike recoveries were reviewed to verify that method recoveries were within

acceptable QC limits and to determine if biases in the samples results were possible.

. Duplicate results were reviewed to verify that laboratory precision was within
technical QC limits.

The ESAT comments are included in the data package excerpts presented in Appendix B.
3.4 DATA USABILITY

In light of potential QC issues raised in the validation reports, WESTON evaluated the data to
verify that the data were usable for developing and meeting the objectives of the ESI. Review of
the data validation reports indicates that most of the ESI data for site-attributable constituents were
generated within CLP-allowable analytical QC tolerances. For the data generated outside of QC
limits, the reported data quality issues were minor and do not affect overall data usability. In some
cases, data generated outside of analytical QC limits may have resulted in biases in some of the
results. The usability of such data was evaluated based on the potential bias in the results, as
follows:
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. The data generated by analyses within the CLP contract-required laboratory QC
limits were considered unbiased and have been used for the ESI without
qualification. This includes all data reported to be acceptable by ESAT. Most data
for site-related constituents falls in this category.

. The data generated by analyses outside of QC tolerances were evaluated by ESAT
for potential bias in the results. Sample results, which are potentially biased low
(i.e., the reported concentrations are potentially lower than the actual concentrations
in the sample) or biased high, are used without additional qualification, but they are
marked biased in the data tables presented in Appendix C of this report. This
includes data qualified as provisional but usable by ESAT. Potentially biased data
have been qualified as estimated and are J-flagged. Some data for site-specific
constituents fall in this category.

Relevant BNA and metals validation issues are presented in Table 3-2. No relevant validation
issues emerged for VOC, pesticide, or PCB analyses.

WESTON added contractor evaluation qualifiers to the data above background comparison values
to highlight issues (including potential data bias and lack of attribution to the site) where
appropriate. These qualifiers appear on the ESI data tables of Section 4 and Appendix C. The
contractor-specified qualifiers are described as follows:

. C:BSQL—This qualifier was added to results below the laboratory sample
quantitation limit for the given analysis.

o C:NA—This qualifier was added to reported constituent concentrations that were
detected but not known to be attributable to the Delta Shipyard site.

3.5 BACKGROUND DATA

ESAT did not report any significant data quality issues affecting the usability of the background
sample data. The data are usable and largely unbiased. The results of each background sample
were used to characterize soil, sediment, groundwater, and surface water background conditions in
the ESI study area. The ESI sample stations are shown on Figures 3-1 and 3-2, and the sample
stations, descriptions, and rationales are summarized in Table 3-1.

3.5.1 Background Evaluation

In order to establish media-specific background constituent levels, background samples were
collected at 8 sample stations. For background soil and drainage ditch sediment concentrations, an
on-site sample was collected at station DO1, an upgradient location in the intermittent drainage
ditch. Surface water background levels are based on the analytical results of off-site sampling
conducted at station WOI, located along Bayou Black. Because of the hydraulic connection
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between surface water and groundwater (further discussed in Section 5), W01 was also used as the
background groundwater station. To establish background comparison values, the analyte
concentrations for stations D01 and WOl were multiplied by a factor of three. Background
comparison values were assumed to be zero for undetected constituents.

To determine background stream sediment concentrations, bottom sediment samples were collected
at stations D14, D15, D16, D32, D33, and D34. Background comparison values being reported
for each constituent were determined by taking the maximum detected constituent value of each
analyte among the six background sediment samples, and multiplying by three. Background
comparison values were assumed to be zero for constituents not detected in the background
samples.

3.5.2 Background Results

The background results are presented in Appendix C. The results were generally acceptable with
the notable exception of those from station DO1. Although station D01 is located hydraulically
upgradient of the pits, the slope is slight and it is suspected that D01 receives upgradient flow in
times of heavy rain. The sample was stained black and emitted a hydrocarbon odor; the analytical
results indicated elevated concentrations of several BNAs and metals.  These include
benzo(b)fluoranthene (0.54 milligrams per kilogram [mg/kg]), pyrene (0.58 mg/kg), barium
(11,200 mg/kg), and zinc (2,350 mg/kg). Due to these elevated constituent concentrations, the
results from station D01 were not used in the determination of background soil and on-site drainage
ditch comparison values. As an alternative, values based on the analytical results of the background
soil sample (SS-01) collected during the 1994 SIP were used.

3.6 EVALUATI F ESI/RI Y AREA DATA

As described above, the analytical results for the ESI characterization samples were compared to
three times the media-specific background concentrations to determine whether the reported
concentration values exceed background conditions. After determining which detected study area
sample constituents exceeded background comparison values, additional data evaluation was
performed to determine which constituents were site-attributable. Constituents detected in off-site
samples were attributed to the site if they had been previously reported in on-site source samples.
The results of source sampling is discussed in Section 4; the remaining characterization samples are
discussed in Sections 5 through 7.

3.7 QUALITY ASSURANCE ANALYTICAL RESULTS

WESTON collected six blind field duplicate samples, five equipment rinsate blanks, and one field
blank for QA. The analytical results for the QA samples are presented in Appendix C.

The blind field duplicate results are generally acceptable with the exception of the samples collected
at station DO2. According to ESAT, the naphthalene, 2-methylnapththalene, acenaphthylene,
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and phenanthrene results in samples D02-51-1 and D02-52-1 were detected in only one of the
duplicates or had a 10X difference in concentrations between duplicates. As a result, the
detected results for those analytes in samples D02-51-1 and D02-52-1 were qualified as
estimated by ESAT. Generally, blind field duplicate results and the percent difference between
the concentrations reported for a duplicate versus the parent sample can be an indicator of
laboratory precision. However, variances between duplicate and parent sample results could also
be caused by matrix interference and/or sample heterogeneity.

Rinsate blank samples were collected to evaluate the effectiveness of equipment decontamination
procedures. The rinsate blanks were collected by pouring deionized water over decontaminated
equipment (dredge sediment sampler, shelby tube, hand auger) and collecting the rinse water in the
appropriate sample containers. In general, the analytical results indicate that sampling equipment
decontamination was sufficiently performed. However, low levels of metals and phthalates were
found in some of the rinsate samples. At station D11, the rinsate sample collected from the dredge
sediment sampler contained detectable levels of several metals. At station B02, the rinsate sample
collected from the geoprobe shelby tube contained low levels of three phthalate compounds and
metals. The rinsate sample collected from a hand auger at station P02 also was characterized by
low levels of metals contamination. However, for each of the corresponding characterization
samples, the metals concentrations exceed those found in the rinsate samples by at least one order
of magnitude. Furthermore, the phthalate contamination is likely attributable to laboratory
contamination. Based on this information, the equipment rinsate results do not appear to affect the
usability of the ESI data and overall evaluation of the results.
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Table 3-1
Delta Shipyard (CERCLIS ID LAD058475419)
Sampling Station Descriptions and Rationales

Shallow soil boring between Pit 2 and | Soil and groundwater samples
Characterization |the Company Canal. collected to evaluate extent of
contaminant migration.
B01-45-1
Field Blank
B01-51-1
Normal
B01-51-2
Normal
B01-52-1
Duplicate
B02 Shallow soil boring between Pit 3 and | Soil and groundwater samples B02-21-1
Characterization |the Company Canal. collected to evaluate extent of Normal
contaminant migration.
B02-43-1
Rinsate Blank
B02-43-2
Rinsate Blank
B02-51-01
Normal
B02-51-02
Normal
B02-51-03
Normal
D01 Drainage ditch station located Low concentration sediment sample DO1-51-1
Characterization |approximately 400 feet north of the Pit | collected to establish on-site Normal
2 overflow pipe. background constituent
concentrations.
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Table 3-1

(Continued)

Delta Shipyard (CERCLIS ID LAD058475419)
Sampling Station Descriptions and Rationales

D02 Drainage ditch station located beneath | Low concentration sediment sample D02-51-1
Characterization |the Pit 2 overflow pipe. collected to document contamination Normal
in the overland flow path.
D02-52-1
Duplicate
D03 Drainage ditch station located near the | Low concentration sediment sample D03-51-1
Characterization |southwestern corner of Pit 3. collected to document contamination Normal
in the overland flow path.
D03-52-1
Duplicate
D04 Drainage ditch station located at the |Low concentration sediment sample D04-51-1
Characterization |probable point of entry to the surface |collected to document contamination Normal
water pathway. in the overland flow path.
DOS Located in the Company Canal at the |Low concentration sediment sample D05-51-1
Characterization |PPE. collected to document contamination Normal
in the surface water pathway
D05-52-1
Duplicate
D06 Located in the Company Canal at the |Low concentration sediment sample D06-51-1
Characterization |PPE. collected to document contamination Normal
in the surface water pathway.
D07 Located in the Company Canal at the |Low concentration sediment sample D07-43-1
Characterization |PPE. collected to document contamination Rinsate Blank
in the surface water pathway.
D07-51-1
Normal
D08 Located approximately 500 feet south |Low concentration sediment sample D08-51-1
Characterization |of the site at the confluence of the collected to document contamination Normal
Company Canal and Bayou La Carpe. |in the surface water pathway.
D09 Located approximately 500 feet south |Low concentration sediment sample D09-51-1
Characterization |of the site at the confluence of the collected to document contamination Normal
Company Canal and Bayou La Carpe. |in the surface water pathway.
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Table 3-1

(Continued)

Delta Shipyard (CERCLIS ID LAD058475419)
Sampling Station Descriptions and Rationales

Located approximately 500 feet south

Intracoastal Waterway.

in the surface water pathway.

D10 Low concentration sediment sample D10-51-1
Characterization | of the site at the confluence of the collected to document contamination Normal
Company Canal and Bayou La Carpe. |in the surface water pathway.
D11 Located in Bayou La Carpe, Low concentration sediment sample D11-43-1
Characterization | approximately 4,000 feet downstream | collected to document contamination Rinsate Blank
of the confluence with the Intracoastal |in the surface water pathway.
Waterway, and approximately 2,000
feet north of the site.
D11-51-1
Normal
D12 Located in Bayou La Carpe, Low concentration sediment sample D12-51-1
Characterization |approximately 4,000 feet downstream | collected to document contamination Normal
of the confluence with the Intracoastal |in the surface water pathway.
Waterway, and approximately 2,000
feet north of the site.
D13 Located in Bayou La Carpe, Low concentration sediment sample D13-51-1
Characterization |approximately 4,000 feet downstream |collected to document contamination Normal
of the confluence with the Intracoastal |in the surface water pathway.
Waterway, and approximately 2,000
feet north of the site.
D14 Located near the drinking water intake | Low concentration sediment sample D14-51-1
Background |along Bayou Black. collected to establish stream sediment Normal
background levels.
D15 Located near the drinking water intake | Low concentration sediment sample D15-51-1
Background |along Bayou Black. collected to establish stream sediment Normal
background levels.
D16 Located near the drinking water intake | Low concentration sediment sample D16-51-1
Background |along Bayou Black. collected to establish stream sediment Normal
background levels.
D17 Located near the Water Plant No. 3 Low concentration sediment sample D17-51-1
Characterization |drinking water intake along the collected to document contamination Normal
Intracoastal Waterway. in the surface water pathway.
D18 Located near the Water Plant No. 3 Low concentration sediment sample D18-51-1
Characterization |drinking water intake along the collected to document contamination Normal
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Table 3-1

(Continued)

Delta Shipyard (CERCLIS ID LAD058475419)
Sampling Station Descriptions and Rationales

D19 Located near the Water Plant No. 3 Low concentration sediment sample D19-51-1
Characterization |drinking water intake along the collected to document contamination Normal
Intracoastal Waterway. in the surface water pathway.
D20 Located in the Houma Navigational | Low concentration sediment sample D20-51-1
Characterization | Canal, approximately 4,000 feet collected to document contamination Normal
downstream of the confluence with the |in the surface water pathway.
Intracoastal Waterway
D21 Located in the Houma Navigational |Low concentration sediment sample D21-51-1
Characterization | Canal, approximately 4,000 feet collected to document contamination Normal
downstream of the confluence with the |in the surface water pathway.
Intracoastal Waterway.
D22 Located in the Houma Navigational | Low concentration sediment sample D22-51-1
Characterization | Canal, approximately 4,000 feet collected to document contamination Normal
downstream of the confluence with the |in the surface water pathway
Intracoastal Waterway.
D23 Located in the Houma Navigational  |Low concentration sediment sample D23-51-1
Characterization | Canal, approximately 1,200 feet collected to document contamination Normal
downstream of the confluence with in the surface water pathway.
Bayou La Carpe.
D24 Located in the Houma Navigational Low concentration sediment sample D24-51-1
Characterization |Canal, approximately 1,200 feet collected to document contamination Normal
downstream of the confluence with in the surface water pathway.
Bayou La Carpe.
D25 Located in the Houma Navigational |Low concentration sediment sample D25-51-1
Characterization | Canal, approximately 1,200 feet collected to document contamination Normal
downstream of the confluence with in the surface water pathway.
Bayou La Carpe.
D26 Located at the confluence of the Low concentration sediment sample D26-51-1
Characterization | Houma Navigational Canal and Bayou | collected to document contamination Normal
La Carpe. in the surface water pathway.
D27 Located at the confluence of the Low concentration sediment sample D27-51-1
Characterization | Houma Navigational Canal and Bayou | collected to document contamination Normal
La Carpe. in the surface water pathway.
D28 Located at the confluence of the Low concentration sediment sample D28-51-1
Characterization | Houma Navigaitonal Canal and Bayou | collected to document contamination Normal
La Carpe. in the surface water pathway. :
D29 Located in the Houma Navigational Low concentration sediment sample D29-51-1
Characterization |Canal, approximately 2,200 feet collected to document contamination Normal
downstream of the confluence with in the surface water pathway
Bayou La Carpe.
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Table 3-1 (Continued)
Delta Shipyard (CERCLIS ID LAD058475419)
Sampling Station Descriptions and Rationales

D30 Located in the Houma Navigational  |Low concentration sediment sample D30-51-1
Characterization | Canal, approximately 2,200 feet collected to document contamination Normal
downstream of the confluence with in the surface water pathway.
Bayou La Carpe
D31 Located in the Houma Navigational |Low concentration sediment sample D31-51-1
Characterization | Canal, approximately 2,200 feet collected to document contamination Normal
downstream of the confluence with in the surface water pathway.
Bayou La Carpe.
D32 Located in the Intracoastal Waterway, |Low concentration sediment sample D32-51-1
Background |approximately 1,000 feet south of collected to establish stream sediment Normal
Bayou Terrebonne. background levels.
D33 Located in the Intracoastal Waterway, |Low concentration sediment sample D33-51-1
Background |approximately 600 feet north of the collected to establish stream sediment Normal
confluences with Bayou Black and background levels.
Bayou La Carpe.
D34 Located in the Intracoastal Waterway, |Low concentration sediment sample D34-51-1
Background |approximately 4,000 feet west of the | collected to establish stream sediment Normal
Houma Navigational Canal. background levels
P01 Located in Pit 1. High concentration waste sample P01-71-1
Characterization collected for source characterization. Normal
P02 Located in Pit 1. High concentration waste sample P02-43-1
Characterization collected for source characterization. Rinsate Blank
P02-71-1
Normal
P03 Located in Pit 2. High concentration waste sample P03-71-1
Characterization collected for source characterization. Normal
P04 Located in Pit 2. High concentration waste sample P04-71-1
Characterization collected for source characterization. Normal
POS Located in Pit 3. High concentration waste sample P05-71-1
Characterization collected for source characterization. Normal
P05-72-1
Duplicate
P06 Located in Pit 3. High concentration waste sample P06-71-1
Characterization collected for source characterization. Normal
SS001 Located north of the site in an area Low concentration soil sample SS001
Background |unaffected by site related activities. collected to establish background Normal
constituent concentrations in the soil
exposure pathway.
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Table 3-1

(Continued)

Delta Shipyard (CERCLIS ID LAD058475419)

Sampling Station Descriptions and Rationales

wo1 Located at the drinking water intake at | Low concentration surface water Wo01-11-1
Background |the Bayou Black pump station. sample collected to establish Normal
background constituent concentrations
in the surface water pathway.
Wo2 Located at the Water Plant No. 3 Low concentration pre-treatment water Wo02-11-1
Characterization |drinking water intake along the sample collected to document Normal
Intracoastal Waterway. contamination in the surface water
pathway.
W02-12-1
Duplicate
W03 Located at the Water Plant No. 3 along| Low concentration post-treatment Wo03-11-1
Characterization |the Intracoastal Waterway. water sample collected to document Normal
contamination in the surface water
pathway.
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TABLE 3-2

RELEVANT DATA VALIDATION ISSUES

TA
Naphthalene, 2-
acenaphthylene, and phenanthrene in
samples D02-51-1 and D02-52-1 were

The naphthalene, 2-methylnapththalene,
acenaphthylene, and phenanthrene results
in samples D02-51-1 and D02-52-1 have

detected in only one of the duplicates or been qualified as estimated.
had a 10X difference in concentrations
between duplicates.

FFE73 BNA Samples D01-51-1, D01-51-1 MS/MSD, | Analyte results associated with IS6 in
D02-52-1, and D03-52-1 had low IS samples D01-51-1, D02-52-1, and D03-
responses. 52-1 have been qualified as estimated and

low bias.

FFE91 BNA Two base/neutral surrogates had All base/neutral compound results in
recoveries below QC limits for sample sample D05-51-1 have been qualified as
D05-51-1. estimated and low biased.

07G425 BNA Sample B01-51-1 had low IS3 and IS4 The analytes associated with the IS3 and
responses, and it's MS/MSD analyses IS4 in sample BO1-51-1 have been
repeated the problem. qualified as estimated and low biased.

07G425 BNA Sample P02-71-1 had low IS6 responses. | The analytes associated with the IS6 in

sample P02-71-1 have been qualified as
estimated and low biased.

MFGW06 Metals Zinc was detected 1.2X above the CRDL The zinc result for sample B02-43-2 was
in the field blank. considered undetected.

MFGW06 Metals Calcium, chromium, and sodium were The chromium and sodium in affected
detected below the CRDLs in the field sample results are below the CRDL.
blank.

MFGW06 Metals Iron, lead, and zinc were detected above The user needs to evaluate the associated
the CRDLs in the rinsate blank. sample results for possible contamination.

MFGW06 Metals Barium, calcium, chromium, magnesium, The user needs to evaluate the associated
manganese, and sodium were detected sample results for possible contamination.
below CRDLs in the rinsate blank.

MFGYS51 Metals Replicate ICP readings cre inconsistent for | The arsenic result for samples D07-51-1,
arsenic results. D17-51-1, D24-51-1, D25-51-1, D28-51-

1, D29-51-1, and D30-51-1 have been
qualified as estimated.

G42501 Metals Matrix spike recovery for arsenic was All arsenic results have been qualified as
53.3%. estimated low bias.

G42501 Metals The difference between FAA laboratory Lead results for samples G42-501, G42-
duplicate results exceeded the QC limit. 502, G42-503, G42-504, G42-505, and

(G42-506 have been qualified as estimated.
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SECTION 4
' SOURCE CHARACTERIZATION

The sampling activities and analytical results associated with source characterization are
summarized in this section of the report. The sampling activities and related analytical results
applicable to the evaluation of the migration and exposure pathways are summarized in the
subsequent pathway sections of the report.

4.1 SOURCE SAMPLING

WESTON collected sludge samples at six sample stations (POl through P06) in an effort to
characterize and document the presence of hazardous substances associated with Pits 1 through 3.
The prefix “P” was assigned to the respective station number of each sludge sample. A blind field
duplicate sample was collected at station P05 for QA/QC. The ESI sample stations are shown on
Figure 3-1, and the sample stations, descriptions, and rationales are summarized in Table 3-2.

Within the pit berms, a strong naphthalene odor was discernible to the WESTON field team. Based
on field screening for organic vapors, breathing zone concentrations exceeded site-specific health
and safety plan action levels. Therefore, the pit sludge sampling was conducted in Level C
personal protective equipment, which includes a full-face respirator. The sludge samples were
collected from a depth range of 2 to 3 feet bgs using a hand auger, and the samples appeared dark
brown with an oily consistency (Reference 4). Based on this information, WESTON EMI was
advised that the samples would be designated as high concentration.

42 SOURCE ANALYTICAL RESULTS

The analytical data available to characterize Pits 1 through 3 are summarized in the following
subsections.

4.2.1 Analytical Results from Previous Investigations -

As part of the 1994 SIP, WESTON collected surface soil samples near Pits 1 through 4. Among
the constituents detected at elevated concentrations were 2-methylnaphthalene (47 mg/kg),

naphthalene (11 mg/kg), phenanthrene (8.8 mg/kg), chrysene (1.2 mg/kg), fluorene (5.1 mg/kg),
barium (18,000 mg/kg), chromium (527 mg/kg), and lead (632 mg/kg) (Reference 12).
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4.2.2 I Analytical Result

The analytical results for the pit constituents exceeding background comparison values are presented
in Table 4-1. The results indicate elevated BNA concentrations of 2-methylnaphthalene (470
mg/kg), naphthalene (160 mg/kg), and phenanthrene (110 mg/kg). VOC contamination consisted
of ethylbenzene (9.0 mg/kg), toluene (7.4 mg/kg), and total xylenes (59 mg/kg). Metals analyses
indicate elevated concentrations of chromium (709 mg/kg), lead (952 mg/kg), and zinc (2,160
mg/kg). Barium was also detected (11,400 mg/kg), but did not exceed the background comparison
value.

It should be noted that elevated levels of several additional BNAs were detected in the pit sludge
samples. However, they do not appear in Table 4-1 because the concentrations fell below the
relatively high quantitation limits. The analytes include acenaphthene (21 mg/kg), anthracene (22
mg/kg), dibenzofuran (25 mg/kg), and fluorene (46 mg/kg).

Of the detected hazardous substances, the highest concentrations can be attributed to
2-methylnaphthalene, naphthalene, and phenanthrene; each a member of the polycyclic aromatic
hydrocarbon (PAH) family of chemicals, and barium. PAHs are known to be relatively immobile
in soil because of their low water solubility and are generally persistent in the environment.. High
levels of barium were found on-site in the groundwater and drainage ditch samples (discussed in
Sections 5 and 6), however, barium was not found above background comparison values in the pit
samples. Barium, as barium sulfate (barite), is commonly used as an oil field drilling mud. As
previously discussed in Subsection 2.1.3, the pits were used to dispose of waste oil and oil field
drilling material.

Because of their high levels in on-site samples, total PAH and barium were chosen as indicator
contaminants to help evaluate the extent of migration. WESTON tabulated the total PAH and
barium concentrations for each soil, sludge, and sediment sample collected for the ESI. Figures 3-
1 and 3-2 show each of the sample station locations for the ESI and the corresponding total PAH
and barium results in mg/kg.

4.3 SOURCE QUANTITY

As mentioned previously, WESTON collected depth measurements from the pits during ESI field
activities. Pits 1 and 2 were approximately 6.5 feet deep at a distance of 10 feet from the western
edge. Because of the instability of the surface, a measurement from Pit 3 could not be made. The
sludge thickness near the center of the pits is not known. In order to estimate the source volume, a
uniform depth of 6.5 feet for each pit is assumed. The resulting source volumes are as follows:

° Pit 1: 125 feet x 150 feet x 6.5 feet = 121,875 cubic feet
. Pit 2: 400 feet x 150 feet x 6.5 feet = 390,000 cubic feet
° Pit 3: 325 feet x 150 feet x 6.5 feet = 316,875 cubic feet
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These figures sum to an estimated total source volume of 828,750 cubic feet or 30,695 cubic yards.
However, since the pit depths away from the edges are not known, it is likely that the aggregate pit
volume exceeds this estimate.

4.4 E CHA TERIZATION SUMMARY

WESTON collected 6 sludge samples at the Delta Shipyard site during the week of 22 July 1996.
The samples consisted of two samples each from Pits 1 through 3. The analytical results indicate
the presence of high concentrations of several VOCs, PAHs, and metals. The aggregate volumetric
extent of contaminated sludge is estimated to be 31,000 cubic yards. During the site reconnaissance
in March 1996, field screening did not reveal the presence of organic vapors. However, during
sampling activities, the results of field screening within the pit berms indicated that the organic
vapors in the breathing zone represent a potential human health hazard. Based on the laboratory
analytical results, high levels of hazardous constituent contamination occur consistently throughout
the pit samples.
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Table 4-1

Delta Shipyard (CERCLIS ID LAD058475419)

Volatile Organics

Ethylbenzene (ug/kg) ND —

Toluene (ug/kg) ND —_—

Xylenes (total) (ug/kg) ND —————

Semi-Volatile Organics

2-Methyinaphthalene (ug/kg) ND —

Naphthalene (ug/kg) ND —_—

Phenanthrene (ug/kg) 32 96 61000 JC-BSQL
Pesticides

Endosulfan I (ug/kg) ND — 44 U 62 U
Heptachlor epoxide (ug/kg) ND —— 2 u 31 u
Polychorinated Biphenyls

No Parameters Above Background | [ | | |

Metals

Arsenic (mg/kg) 7.1 23.1

Cadmium (mg/kg) ND ——

Chromium (mg/kg) 18.5 55.5

Cyanide (mg/kg) ND —

Lead (mg/kg) 117 351

Mercury (mg/kg) ND -

Sodium (mg/kg) 164 492

Zinc (mg/kg) _ 206 618

Shaded Values Exceed 3 Times Maximum Background Concentrations for Constituents Attributable to the Site.
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Table 4-1 (Continued)
: Delta Shipyard (CERCLIS ID LAD058475419)
On-Site Waste Sampling Results Significantly Above Background Concentrations

Volatile Organics

Ethylbenzene (ug/kg) ND —

Toluene (ug/kg) ND S —

Xylenes (total) (ug/kg) ND ——

Semi-Volatile Organics

2-Methyinaphthalene (ug/kg) ND e

Naphthalene (ug/kg) ND —

Phenanthrene (ug/kg) 32 96 79000 J1cBsQL] 53000 1 cBsqQ
Pesticides

Endosulfan I (ug/kg) ND 56 U
Heptachlor epoxide (ug/kg) ND e 28 U
Polychorinated Biphenyls

No Parameters Above Background | | | | | |
Metals

Arsenic (mg/kg) 7.7 23.1

Cadmium (mg/kg) ND —

Chromium (mg/kg) 18.5 55.5

Cyanide (mg/kg) ND —

Lead (mg/kg) 17 351

Mercury (mg/kg) ND —

Sodium _(mg/kg) 164 492

Zinc (mg/kg) 206 618

Shaded Values Exceed 3 Times Maximum Background Concentrations for Constituents Attributable to the Site.
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SECTION §
GROUNDWATER PATHWAY

A discussion of the groundwater pathway, one of four major pathways of potential hazardous waste
migration assessed in this report, is provided in this section. The discussion focuses on the aquifer
characteristics of the region, the likelihood of a release of hazardous substances to groundwater,
and the potential targets of hazardous waste migration through the groundwater pathway.

5.1 HYDROGEOLOGIC SETTING

This subsection presents important factors related to the geologic framework and groundwater
conditions at the site.

S.1.1 Geologic Framework

Quaternary-age natural levees deposited by the Mississippi River are present at the surface of the
Delta Shipyard site. Regionally, the levees typically form a thin mantle of sand, silt, and clay
restricted to stream valleys and coastal areas (Reference 13). Locally, the natural levees are
composed of gray and brown silt, silty clay, and limited amounts of fine-grained sand (Reference
14). The thickness of the levees at the site is not known.

Quaternary-age alluvium deposited by the Mississippi River underlies the natural levees and is
composed of sand and gravel near the base, then, becomes progressively finer grained toward the
top of the deposits (Reference 13). Near the top of the alluvium, the deposits are composed of
gray-to-brownish gray clay (Reference 14). The alluvial deposits throughout the state range in
thickness from less than 50 feet in central and northemn Louisiana to more than 3,500 feet in the
southeastern coastal areas. Based on available geologic maps, the alluvium thickness in the Houma
area is approximately 2,500 feet.

Boring logs from two 50-foot soil borings completed during the 1980 investigation indicate the
presence of silt and clay throughout the boring interval. Samples of clay in the 0- to 15-foot range
were sent to a geotechnical laboratory and were found to have permeabilities ranging from 107
cm/sec to 10°® cm/sec (Reference 8). During ESI field activities, WESTON completed shallow soil
borings at stations BO1 and BO2 on the east side of Pits 2 and 3 (see Figure 3-1). The borings were
completed to depths of 16 and 24 feet, respectively. Sandy-to-silty clay was found throughout the
depth interval of each soil boring (Reference 15).
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5.1.2 Groundwater Conditions

The alluvium is recharged primarily from rainfall. Streams flowing across the alluvium are effluent
(i.e., are recharged by groundwater) during most of the year, and groundwater discharge makes a
significant contribution to the base flow of these streams. The hydraulic gradient near the streams
is reversed during high-water stages, and the streams become influent (i.e., recharge groundwater)
for brief periods. However, on a yearly basis, the movement of groundwater in the alluvium is
generally effluent toward the major streams.

Throughout the state, yields of wells completed at the base of the alluvium are generally high.
However, the occurrence of fresh groundwater is irregular near the site (Reference 13) and shallow
groundwater is not used for drinking in Houma because of its high salt content (Reference 16).
Groundwater, however, is used for industrial purposes in the site vicinity. (Reference 17).

5.2 LIKELIHOOD OF RELEASE

Important factors related to the likelihood of a release from a source of hazardous substances at the
site to groundwater are presented in this section.

5.2.1 Depth to Groundwater

The depth to shallow groundwater at the site is approximately 4 to 8 feet bgs based on ESI
geoprobe borings (Reference 14).

5.2.2 Depth of Contamination

The depth of groundwater contamination at the site is approximately 4 to 8 feet bgs based on
groundwater analytical data resulting from ESI field activities. Refer to Subsection 5.2.7 for
additional information.

5.2.3 Net Precipitation

Net precipitation is equivalent to total annual precipitation less potential evapotranspiration. The
mean annual precipitation in the site vicinity is approximately 64.68 inches (Reference 18).
WESTON calculated an annual net precipitation of 22.80 inches, accounting for potential
evapotransportation, using the Thornthwaite method (References 19 and 20).

5.2.4 Thickness of Impermeable Lavers

Based on available boring logs, an impermeable layer between the surface and shallow groundwater
has not been identified.
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5.2.5 Hydraulic Conductivity of Impermeable Layer

The existence of an impermeable layer between the surface and groundwater has not been
determined. Therefore, a hydraulic conductivity value cannot be assigned. However, previous
testing of the near surface soils have resulted in low permeabilities in the 107 to 10 cm/sec range
that reduces the vertical movement of shallow groundwater (Reference 7).

5.2.6 Analytical Results from Previous Investigations

During the 1980 investigation, two shallow groundwater monitoring wells were installed near the
two closed pits, to depths of 13 and 20 feet bgs (Reference 8). However, there is no available
information indicating that any groundwater investigations have been conducted at the site.

5.2.7 1 Groundwater Sampling and Analytical Results

WESTON collected soil and groundwater samples at shallow boring stations BO1 and BO2 in an
effort to document the migration of hazardous substances associated with Pits 1 through 3. The
borings are located in an approximate 100-foot wide strip of land between the pits and the
Company Canal. Due to the extremely dense vegetation, a bulldozer was used to create a vehicle-
accessible path to the boring locations. The prefix “B” was assigned before the respective station
number of each boring soil and groundwater sample. A blind field duplicate soil sample was
collected at station BO1 for QA/QC. Following sampling at each boring, the boreholes were sealed
using hydrated bentonite pellets. The ESI boring sample stations are shown in Figure 3-1.

The borings at stations BO1 and B02 were completed to depths of 16 feet and 24 feet, respectively.
Based on the results of field screening for organic vapors and observed soil staining, soil samples
from each boring were collected from areas of evident contamination. At the terminal depth of
each boring, one groundwater sample was collected using dedicated tygon tubing connected to a
peristaltic pump. The groundwater and soil boring analytical results that exceed background
comparison values are presented in Tables 5-1 and 5-2. The data indicates that subsurface soil and
groundwater are contaminated with pit-related hazardous constituents with especially high levels at
station BO1.

Elevated groundwater concentrations of 2-methylnaphthalene (65 micrograms per liter [ug/L]),
naphthalene (23 pg/L), phenanthrene (9 pg/L), barium (29,400 pg/L), chromium (507 pg/L), lead
(482 pg/L), and zinc (3,290 pg/L) were found at station BOl. Each of these analytes was also
found in the pit sludge samples at elevated concentrations.

Soil boring duplicate samples BO1-51-1 and B01-52-1 were collected at a depth of 2 feet bgs and
found to contain 2-methylnaphthalene (11 mg/kg), naphthalene (2.4 mg/kg), phenanthrene (6.6
mg/kg), and pyrene (1.7 mg/kg). BO01-51-2 was collected at a depth of 10 feet bgs, site-related
constituents were not found at concentrations exceeding background comparison levels.
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5.3 GROUNDWATER PATHWAY TARGETS

The potential receptors, or targets, of the groundwater pathway include the population and
resources that rely on local aquifers as a source of water supply. The targets identified for the
groundwater pathway are discussed in the following sections.

S5.3.1 Nearest Well

WESTON contacted the Louisiana Department of Transportation and Development (LDTD) in
Baton Rouge, Louisiana, to obtain a listing of active groundwater wells in the site vicinity. LDTD
provided WESTON with water well information describing ownership, location, use, and depth for
all registered groundwater wells within a 4-mile radius of the site (Reference 17). Based on this
information, there are no drinking water wells located within 4 miles of the site. The City of
Houma receives potable water from an intake located along the Houma Navigational Canal. This
intake is further discussed in Section 6, the Surface Water Pathway.

5.3.2 Well Head Protection Areas
No Well Head Protection Areas (WHPAs) are known to exist in the site vicinity.

5.3.3 Groundwater Resources

Resources associated with the groundwater pathway may include irrigation, watering of commercial
livestock, commercial food preparation, commercial aquaculture, and water recreation. No uses
for groundwater, which would constitute a resource, have been identified.

5.4 RO WATER PATHWAY SUMMARY

Significant shallow groundwater contamination at the Delta Shipyard site has been documented.
However, the extent of contamination between the pits and the Company Canal is not known
because of the limited scope of the ESI groundwater sampling. There are no drinking water wells
located within 4 miles of the site, and groundwater is not used as a resource in the area. As such,
this pathway is of minimal concern. However, based on the analytical results and the proximity of
the pits to the adjacent Company Canal, the potential exists for the discharge of site-contaminated
groundwater to surface water. This scenario will be further discussed in Section 6, the Surface
Water Pathway.

It should be noted that the focus of the ESI has been on surface or near surface conditions at Pits 1
through 3 based on the absence of surface containment. Subsurface (i.e., groundwater) conditions
were of low concern because of the low subsurface soil permeability. The high degree of
groundwater contamination discovered near Pits 1 through 3 during the ESI raises questions about
the groundwater quality near Pit 4. Pit 4 is overgrown with grass, but soil samples collected in the
upper two feet during the 1994 WESTON SIP indicated elevated concentrations of barium (18,900
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mg/kg) and zinc (666 mg/kg). The absence of chemical data to characterize subsurface hazardous
constituent concentrations between Pit 4 and Bayou La Carpe appears to be an emerging data gap.

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. [T SHALL NO BE RELEASED OR
DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.

arcs:4603263 1 :deltarpt.doc 5-5 December 1996



Table 5-1
4 Delta Shipyard (CERCLIS ID LAD058475419)
On-Site Groundwater Sampling Results Significantly Above Background Concentrations

Concéiiteation Characterization Sample Concentrations
| 3 Times 'B01-21-1 B02-21-1 | Left Left Lent
Maximum | Maximum 07/24/96 07/24/96 Blank On Bilank On Blank On
Amlyte Background | Background|  Normal |  Normal Purpose Purpose Purpose
Volatile Organics ‘
No Parameters Above Background r l | l l l I
Semi-Volatile Organics
2-Methyinsphthalene (ug/l) ND J— 68 i 10 u
Naphthalene (ug/l) ND — CaAREl e 10 u
Phenanthrene (ug/l) ND — w9y 1.3
Pesticides
No Parameters Above Background | [ [ ~ [ [ | |
Polychorinated Biphenyls
No Parameters Above Background | [ [ | I [ |
Metals
Arsenic (ug/l) 6 18 N9y 26.3
Barium (ug/l) 139 417 29400 2290
Cadmium (ug/l) ND — MT 41 L
Calcium (ug/l) 22900 68700 308000 194000
Chromium_(ug/1) ND p— 507 343
Iron (ug/l) . 2000 6000 206000 . 48000
Lead (ug/l) ND J— 482 127
Sodium (ug/l) 11600 34800 281000 247000
Zinc (ug/l) 40 120 329 627

Shaded Values Exceed 3 Times Maximum Background Concentrations for Constituents Attributable to the Site.
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Table 5-2
Delta Shipyard (CERCLIS ID LAD058475419)
On-Site Soil Boring Sampling Results Signifi cantly Above Background Concentrations

Background :
Cupcentrthon - Characterization Sample (_’“-’““'-‘“.'.ﬁ“"-’
Sation | BO1 Ba1 BO1 B2 BO2
0 Sample | ;lm-sw B01-52-1 B01-51-2 B02-51-01 B02-51-02
e ‘3 Times -~ | Date 124/9 07/2419 07/24/96 07/24/96 07/2419%
Maximum | Mazimam | QCType Duplicate Normal Normal Normal
Analyte Background | Ba || Depth | 2.0-3.0' 2.0'-3.0' 10.0'-11.0' 8.0'-9.0' 19.0'-20.0'
Volatile Organics
No Parameters Above Background 1 1 1 | | | 1 |
Semi-Volatile Organics
2-Methylnaphthalene (ug/kg) _ ND — 11000 - | 5700 240 scesq 630 u 650 U
Naphthalene (ug/kg) ND — 2400 1. | 30000 v 820 U 630 U 650 v
Phenanthrene (ug/kg) 32 96 5700 6600 1 93 1 630 U 650 U
Pyrene (ug/kg) _ 52 156 1700 3 30000 U 820 U 630 U 650 U
Pesticides
Endosulfan I (ug/kg) ND — 3% 49 84 U 62 U 66 U
Heptachlor epoxide (ug/kg) ND — Gk P I 19 | 42 u 31 U 33 v
Polychorinated Biphenyls
No Parameters Above Background | [ | | | | I |
Metals
Mercury (mg/kg) ND — 009 U 008 U 01 _u 0.09 007 U
Sodium (mg/kg) 164 492 6860 5870 2440 1290 2600

Shaded Values Exceed 3 Times Maximum Background Concentrations for Constituents Attributable to the Site.
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Table 5-2 (Continued)
: Delta Shipyard (CERCLIS ID LAD058475419)
On-Site Soil Boring Sampling Results Significantly Above Background Concentrations

Background .
Concentration Characterization Sample Concentrations
3Times | Dete. 07/24/96 Blank On Blank On Blank On Blank On

Ty Maximum | Maximom (QCType|  Normal |  Purpose Purpose Purpose Purpose
Analyte Background | Background | Dems | 22.0-23.0'
Volatile Organics
No Parameters Above Background [ l | I [ L | J
Semi-Volatile Organics
2-Methylnaphthalene (ug/kg) ND — 79 U
Naphthalene (ug/kg) ND s 70 v
Phenanthrene (ug/kg) 32 9% 790 v
Pyrene (ug/kg) 52 156 79 U
Pesticides
Endosulfan II (ug/kg) ND — 78 U
Heptachlor epoxide (ug/kg) ND — 39 u
Polychorinated Biphenyls
No Parameters Above Background r ] I l I l I I
Metals
Mercury (mg/kg) ND — 011 v
Sodium (mg/kg) 164 492 3890

Shaded Values Exceed 3 Times Maximum Background Concentrations for Constituents Attributable to the Site.
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SECTION 6
SURFACE WATER PATHWAY

Surface water is the second of four pathways of potential hazardous waste migration assessed for
the site. A discussion of the surface water draining the site, the probable point of entry (PPE) for a
hazardous substance from the site to enter surface water, the likelihood of a release, and the
potential targets of the pathway is presented in this section.

6.1 HYDROLOGIC SETTING

The City of Houma is situated near the confluence of several sizable streams including the Gulf
Intracoastal Waterway, the Houma Navigational Canal, Bayou La Carpe, and Bayou Black. The
Intracoastal Waterway and the Houma Navigational Canal receive frequent barge traffic related to
area industry. Refer to Figure 6-1 for a schematic of the surface water bodies in the site vicinity.

On a more local scale, water at the site flows on the surface and in the subsurface, enters surface
water at the PPE, and flows downstream. These segments of the surface water pathway are
discussed in the following sections.

6.1.1 Overland Flow Segment

It appears that the on-site drainage ditch originates somewhere near the northeastern edge of Pit 1,
but it is difficult to determine because of the thickness of the site vegetation. Near the northwest
comer of Pit 1, the ditch turns south and runs along the western edge of Pits 1 through 3 for
approximately 1,000 feet. Near the southwestern comer of Pit 3, the drainage ditch tums east and
runs along the southern edge of Pit 3 for approximately 300 feet before discharging through a pipe
to the Company Canal located immediately east of the site. There is an overflow pipe from Pit 2,
which is known to have discharged to the drainage ditch as recently as 1994; however, during the
ESI site visits, the overflow pipe was plugged.

6.1.2 ndwater er en

As discussed previously in Subsection 5.2.7, elevated levels of pit-related contaminants were found
in both soil and groundwater samples at sample station BO1. The soil samples were collected at
depths of 2 and 10 feet bgs. The analytical results of the 2 foot sample indicated considerable
VOC, PAH, and metals contamination. Analyses of the groundwater sample collected at BO1
indicates elevated levels of PAHs and metals, especially barium (29,400 mg/L). It is not clear if
the groundwater levels are below or above the water level in the Company Canal. However,
groundwater discharge to surface water is a common occurrence in the Houma area, and station
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BO1 is located approximately 50 feet from the Company Canal. Based on this information,
groundwater to surface water discharge of site-related contaminants is suspected at the site.

6.1.3 Probable Point of Entry

The PPE for a release of hazardous substances from sources at the site to perennial-flowing surface
water body potentially occurs at the Company Canal. The PPE occurs after approximately 850 feet
of overland flow (measured from the Pit 2 overflow pipe) at the confluence of the drainage ditch
and the Company Canal. However, there are potentially additional PPEs based on the likely
scenario of groundwater to surface water discharge along the western bank of the Company Canal.

6.1.4 Surface Water Flow Path

From the PPE, water in the Company Canal flows south for approximately 1,000 feet until
reaching Bayou La Carpe. Bayou La Carpe flows south approximately 3,500 feet to its confluence
with the Houma Navigational Canal. After approximately 60 miles, the Houma Navigational Canal
discharges to the Gulf of Mexico. Surface water flow in all of the water bodies in the Houma area
generally follow this trend of southward flow. Approximately 10 miles south of Houma, the
elevation of the Houma Navigational Canal is equal to sea level. Flow velocity at this point is very

slow or stagnant and flow direction is determined by the wind direction and tidal stage (Reference
18).

During periods of sustained southeast winds, Bayou La Carpe, the Houma Navigational Canal, and
the Intracoastal Waterway become tidally influenced, resulting in considerable northward flow
(Reference 21). Saltwater intrusion in the Intracoastal Waterway has been known to extend nearly
as far as New Orleans, Louisiana (Reference 4). During the ESI sampling visit, surface water flow
in Bayou La Carpe and the Company Canal was to the south, and flow in the Intracoastal
Waterway was to the northeast. The surface water velocity in the Houma Navigational Canal was
too low to determine the flow direction. However, because of the unusual flow patterns in the site
area, targets both downstream and upstream of the site could potentially be impacted by a release of
site-related hazardous substances to surface water. Out of the myriad of different potential surface
water flow paths, this investigation focused on three scenarios which could impact the highest
number of targets. These flow paths (Flow Paths 1 through 3) are summarized in Table 6-1 and
illustrated on Figures 6-2 and 6-3. ’

6.2 LIKELIHOOD OF RELEASE

Important factors related to the likelihood of a release from a source of hazardous substances at the
site to surface water are presented in the following sections.
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6.2.1 Distance to Surface Water

The shortest distance from a known or potential source of hazardous substances at the site to a
perennial-flowing surface water body is approximately 850 feet. The distance is measured from the
Pit 2 overflow pipe to the PPE.

6.2.2 Flood Frequency

Based upon flood plain maps obtained from the Federal Emergency Management Agency (FEMA),
the site is located in a 100-year floodplain. In the event of a 100-year storm, the FEMA map
indicates that the site would be subject to a base flood elevation of S feet (Reference 22). The
resulting flooding from a storm of this magnitude could enable pit contaminants to overflow the
berms.

6.2.3 2-Year 24-Hour Rainfall

- The 2-year 24-hour rainfall for the area of the site is approximately 5.5 inches (Reference 23).

6.2.4 Flood Containment

In most areas, the perimeter of Pits 1 through 3 consists of a berm that stands approximately 2 feet
above freeboard. However, there are two areas of potential concern. The berm is absent in a low
lying area in the northeastern section of Pit 1 at the apparent location of the beginning of the on-site
drainage ditch. The second area of concemn is the overflow pipe from Pit 2. At the time of the ESI
field activities, the pipe was plugged. However, based on the results of field observations and
analytical results from the 1994 WESTON SIP, there appears to have been historical discharge of
contaminated water from Pit 2 to the drainage ditch.

6.2.5 rface Water/Sediment Analytical Results from Previous Investigations

During the 1994 SIP, WESTON collected sediment samples from 3 locations in the on-site
drainage ditch. The analytical results indicated the presence of elevated concentrations of
benzo(a)anthracene (6.0 mg/kg), benzo(a)pyrene (4.1 mg/kg), benzo(b)fluoranthene (6.1 mg/kg),
chrysene (5.3 mg/kg), fluoranthene (13.0 mg/kg), phenanthrene (5.0 mg/kg), pyrene (12.0
mg/kg), and barium (20,500 mg/kg).

6.2.6 ESI Sediment Sampling and Analytical Results

Based on the analytical results from the 1994 SIP, the contaminants of concern at the site appeared
to be PAHs, with the exception of barium. As a general rule, PAHs have relatively low water
solubilities and have a tendency to sorb to bottom sediment particles. Hence, the ESI stream
sampling focused on the collection of bottom sediment samples. The ESI sediment sample stations
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are shown in Figures 3-1 and 3-2. The sample stations, descriptions and rationales are summarized
in Table 3-1.

In an effort to characterize the extent of contaminant migration in the surface water pathway,
WESTON collected on-site drainage ditch and off-site stream bottom sediment samples during the
ESI. The sediment samples were assigned the prefix “D” in front of their respective station
numbers. Drainage ditch samples were collected at 4 sample stations (DO1 through D04). The
samples were collected from the top 6 inches of sediment using a disposable scoop. The depth of
water in the ditch at the time of sampling ranged from 6 to 12 inches (Reference 4). Using a boat
to access the stream sample stations, samples of the top 6 inches of sediment were collected at 29
sample stations (D05 through D34) using a bottom dredge sampler. Water depths ranged from 1.8
feet at station DOS to 21.7 feet at station D30 (Reference 4). In addition to field logbook
documentation, the stream sediment locations were recorded using global positioning system (GPS)
satellite technology. The resulting coordinates are accurate to a distance of plus or minus 3 feet.
The stream sediment sample station geographic coordinates are presented in Appendix A.

The drainage ditch sediment analytical results are presented in Table 6-2. The findings indicate low
levels of some pit constituents such as 2-methylnaphthalene (1.5 mg/kg), naphthalene (0.86
mg/kg), phenanthrene (1 mg/kg), chromium (232 mg/kg), and zinc (4,400 mg/kg). The results
also include some contaminants that were not found above background comparison values in the pit
samples. Among these are benzo(b)fluoranthene (1.1 mg/kg), benzo(k)fluoranthene (1.1 mg/kg),
chrysene (1.4 mg/kg), fluoranthene (0.83 mg/kg), pyrene (0.73 mg/kg), and high levels of barium
(22,500 mg/kg).

The stream sediment analytical results are presented in Table 6-3. For the most part, site-related
contaminants did not show up in the off-site samples with the exception of barium. Barium was
detected at the PPE (station DOS) at a concentration of 20,100 mg/kg. The other samples within
the same stream cross-section also recorded elevated levels of barium, D06 (26,300 mg/kg) and
D07 (17,700 mg/kg). Approximately 1,000 feet downstream at the confluence of the Company
Canal and Bayou La Carpe at stations D08 through D10, the barium levels are lower (ranging from
6,600 to 10,800 mg/kg). Barium concentrations exceeding background comparison values were
not found in the other stream bottom samples with the exception of the Bayou La Carpe cross-
section samples (D11 through D13). Barium was found at these stations at concentrations ranging
from 8,120 mg/kg to 24,100 mg/kg. Based on the absence of groundwater characterization data
near Pit 4 and the presence of numerous oil field drilling services business in the site vicinity, it is
unclear if the barium levels found at stations D11 through D13 can be attributed to the Delta
Shipyard site.

6.2.7 ESI Surface Water Sampling Analytical Results

Surface water samples were collected at three sample stations (W01 through W03) to determine if
nearby drinking water intakes along the Intracoastal Waterway and Bayou Black have been
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impacted by hazardous constituents. The surface water samples were assigned the prefix “W” in
front of their respective station numbers.

The surface water analytical results are shown on Table 6-4. To evaluate drinking water

conditions, a pretreatment sample (W02) and a post-treatment sample (W03) were collected at the
Houma Water Plant. W02 was relatively contaminant-free with the exception of lead (9.7 pg/L).
Several contaminants, however, were found in the posttreatment sample, W03. These include
bromodichloromethane (31.9 pg/L), chloroform (89.9 pg/L), lead (4.5 pg/L), and zinc
(565 pug/L). The occurrence of these constituents does not appear to be site attributable, and the
concentrations are below current EPA drinking water maximum contaminant levels (Reference 24).

6.3 SURFACE WATER PATHWAY TARGETS

The potential targets of the surface water pathway include the population relying on surface water
downstream of the PPE as a source of drinking water, as well as the downstream fisheries, sensitive
environments, and surface water resources. The targets identified within the surface water pathway
are discussed in the following sections.

6.3.1 Drinking Water Intakes

WESTON contacted Bryan Sampey, Manager of the City of Houma Water Plant, to obtain
information regarding surface water intakes in the Houma area. The water supply for the City of
Houma is drawn from an intake along the Houma Navigational Canal at the Houma Water Plant
No. 3 (Figure 6-1). Depending on the flow path from the site, the intake is either located 2.35 or
2.55 stream miles from the site. During times of saltwater intrusion, water is drawn from intakes
along Bayou Black near background surface water sample station W01 (Reference 25). The Bayou
Black backup intakes are not within the surface water pathway for the site.

Prior to distribution to area residents, the water drawn from the intakes undergoes several stages of
treatment at the Houma Water Plant No. 3 (Reference 4). Before reaching the intakes, the water
must first pass through screens to remove coarse material (fish, sticks, trash, etc.). The water is
then treated with potassium permanganate to improve taste and odor. Next, aluminum sulfate is
added as a coagulant for colloid removal. After a specified detention time, the water passes
through an activated carbon filter for suspended solids removal. Finally, the water is chlorinated
prior to distribution to approximately 33,950 residents of Houma, Louisiana and the nearby
communities of Dulac and Dularge (Reference 26).

6.3.2 Wetlands and Qther S ensitive Environments

WESTON conducted a review of National Wetland Inventory maps to identify locations of
wetlands potentially affected by the site (Reference 27). This information is detailed in Table 6-5.
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The piping plover, brown pelican, bald eagle, and Kemp’s ridley sea turtle are federal- and state-
listed threatened/endangered species found in Terrebonne Parish. The habitats for these species
represent sensitive environments. Based on information obtained from the U.S. Fish and Wildlife
Service, the endangered/threatened species are not suspected to inhabit the immediate site area
(Reference 28). The species and their respective habitats are listed in Table 6-6.

6.3.3 [Fisheries

Commercial and recreational fishing occurs in the Intracoastal Waterway, the Houma Navigational
Canal, and Bayou La Carpe in the site vicinity. In the absence of tides, surface water within 5 miles
south of Houma, Louisiana is fresh. Further south, the water becomes brackish. Catfish, bass,
and crabs are typically caught in the freshwater areas. In the brackish areas, redfish and flounder
are the main catch. A local fishery specialist estimated an annual catch within 5 miles of Houma,
Louisiana to be at or below 1,000 pounds; further south the estimate increases to 10,000 pounds
annually (Reference 29). During ESI sampling activities, crab fishermen were observed emptying
their cages at the confluence of the Houma Navigational Canal and Bayou La Carpe near sample
station D26.

6.3.4 Resources

Resources associated with the surface water pathway may include irrigation, watering of
commercial livestock, commercial food preparation, commercial aquaculture, and water recreation.
Among the stream use designations for the Intracoastal Waterway, Houma Navigational Canal, and
Bayou La Carpe are primary and secondary contact recreation. In addition, segments of the
Intracoastal Waterway north of Houma are designated for irrigation use (Reference 30).

6.4 SURFACE WATER PATHWAY CONCLUSIONS

During the ESI, WESTON collected background and characterization drainage ditch sediment
samples at 4 stations, stream bottom sediment samples at 30 stations, and surface water samples at
3 stations to evaluate the extent of site-related contaminant migration by surface water. The results
generally indicate migration of site-related contaminants from the pits to the drainage ditch, into the
Company Canal, and at least 1,000 feet downstream of the PPE. A drinking water intake,
fisheries, and wetlands are located within 15 stream miles of the PPE. Analytical sampling from
the drinking water intake indicates that water is unaffected by releases from the site. However crab
fishermen were observed during the ESI approximately 3,000 feet south of the farthest documented
downstream point of site-related stream sediment contamination. Based on the occurrence of
elevated levels of PAHs and barium in the groundwater and drainage ditch sediment samples
collected on-site, releases to surface water are probably continuing.
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EXPANDED SITE INSPECTION REPORT

DELTA SHIPYARD
HOUMA, TERREBONNE PARISH, LA
EPA CERCLA LD. NO. LAD058475419

TABLE 6-1
SURFACE WATER FLOW PATH SUMMARY

Flow Path 1

Company Canal at PPE to the 0.2 mile 0 100 to 1,000 CFS; south
Bayou LaCarpe
Bayou LaCarpe at the 0.4 mile 0.2 mile 100 to 1,000 CFS, south
Company Canal confluence to
the Houma Navigation Canal
Houma Navigation Canal at 1.1 miles 0.9 mile 1,000 to 10,000 CFS; south
the Bayou LaCarpe
confluence, south to the end of
the 15-mile TDL

Flow Path 2

Company Canal at PPE to the 0.2 mile 0 100 to 1,000 CFS; south
Bayou LaCarpe
Bayou LaCarpe at the 0.4 mile 0.2 mile 100 to 1,000 CFS; south
Company Canal confluence
south to the Houma
Navigation Canal

Houma Navigational Canal at 1.1 miles 0.9 miles 1,000 to 10,000 CFS; north
the Bayou La Carpe
confluence north to the
Intracoastal Waterway
Intracoastal Waterway at the 2.4 miles 2.2 miles 1,000 to 10,000 CFS; north, then
Houma Navigational Canal southeast
confluence, north to the end of
the 15-mile TDL

Flow Path 3

Company Canal at PPE to the 0.2 mile 0 100 to 1,000 CFS; south
Bayou LaCarpe
Bayou LaCarpe at the 0.4 mile 0.2 mile 100 to 1,000 CFS; north
Company Canal confluence
north to the Intracoastal
Waterway -
Intracoastal Waterway at the 2.1 miles 1.9 miles 1,000 to 10,000 CFS; north, then
Houma Navigational Canal southeast
confluence, north to the end of
the 15-mile TDL
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Table 6-2
Delta Shipyard (CERCLIS ID LAD058475419)
On-Site Drainage Ditch Sampling Results Significantly Above Background Concentrations

Volatile Organics

No Parameters Above Background

Semi-Volatile Organics

2-Methylnaphthalene (ug/kg) ND — 780 U 730 w 750 v 760 U
Anthracene (ug/kg) ND e 120 1 C-BSQL 81 JcC-BsQL 100 1 CBSQL
Benzo(b){luoranthene (ug/kg) 53 159 540 1CBsSQL 200 71 CBSQL 390 JCBSQL
Benzo(k)fluoranthene (ug/kg) ND e 510 1 CBSQL . 210 1cBsQlf 410 JCBSQL
Carbazole (ug/kg) ND — 780 U U 730 U 750 U 760 U
Chrysene (ug/kg) 83 249 180 3 jcBsQy 230 1 92 1 98 1
Fluoranthene (ug/kg) 68 204 320 1cC-BsQU J CBSQL 220 1 CBsQL 82 1 89 1
Naphthalene (ug/kg) ND — 780 U | 710w 750 U 760 U
Phenanthrene (ug/kg) 32 96 240 81 1 750 U 760 U
Pyrene (ug/kg) 52 156 580 450 1 CBsQL 120 1 160 7 C-BsQL
Pesticides

No Parameters Above Background | | | | | |

Polychorinated Biphenyls

No Parameters Above Background | | | | |

Metals

Barium (mg/kg) 4920 14760

Cadmium (mg/kg) ND —

Chromium (mg/kg) 18.5 55.5

Sodium (mg/kg) 164 492

Shaded Values Exceed 3 Times Maximum Background Concentrations for Constituents Attributable to the Site.
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Table 6-2 (Continued)
R Delta Shipyard (CERCLIS ID LAD058475419)
On-Site Drainage Ditch Sampling Results Significantly Above Background Concentrations

Metals
Zinc (mg/kg) 1 2060 | eas |

459 3 [ 407 | 287

Shaded Values Exceed 3 Times Maximum Background Concentrations for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.
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Table 6-2 (Continued)
Delta Shipyard (CERCLIS ID LAD058475419)
On-Slte Drainage Ditch Sampling Results Significantly Above Background Concentrations

Volatile Organics

No Parameters Above Background l ] I | I ] l
Semi-Volatile Organics

2-Methylnaphthalene (ug/kg) ND —

Anthracene (ug/kg) ND _—

Benzo(b)fluoranthene (ug/kg) 53 159 680 1 C-BSQL

Benzo(k)fluoranthene (ug/kg) ND — QL)

Carbazole (ug/kg) ND — .

Chrysene (ug/kg) 83 249

Fluoranthene (ug/kg) 68 204

Naphthalene (ug/kg) ND —e

Phenanthrene (ug/kg) 32 96

Pyrene (ug/kg) 52 156

Pesticides

No Parameters Above Background I l I | I | | |
Polychorinated Biphenyls

No Parameters Above Background I l l I I l l I
Metals

Barjum (mg/kg) 4920 14760

Cadmium (mg/kg) ND —

Chromium (mg/kg) 18.5 55.5

Sodium_(mg/kg) 164 492

Shaded Values Exceed 3 Times Maximum Background Concentrations for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.
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Table 6-2 (Continued)
Delta Shipyard (CERCLIS ID LAD058475419)
On—Slte Drainage Ditch Sampling Results Significantly Above Background Concentrations

Metals
Zinc (mg/kg) | 206 | 618 | | as9 ] |

Shaded Values Exceed 3 Times Maximum Background Concentrations for Constituents Attributable to the Site.
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Table 6-3
Delta Shipyard (CERCLIS ID LAD058475419)
Stream Sediment Samplmg Results Slgnlﬁcantly Above Background Concentratlons

Volatile Organics

No Parameters Above Background

Semi-Volatile Organics

Fluoranthene (ug/kg)

550

1650

230

130 7

190 1

1100

820

Phenanthrene (ug/kg)

240

720

93

9]0 U

1200 U

1100

820

Pesticides

No Parameters Above Backgomd

Polychorinated Biphenyls

No Parameters Above Background

Metals

Barium (mg/kg)

2060

6180

Chromium (mg/kg)

57

171

Lead (mg/kg)

484

145.2

Zinc (mg/kg)

2130

6390

Shaded Values Exceed 3 Times Maximum Background Concentrations for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.
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Table 6-3 (Continued)
N Delta Shipyard (CERCLIS ID LAD058475419)
Styeam ‘Sediment Samplmg Results Significantly Above Background Concentrations

Volatile Organics :

No Parameters Above Background | | | : [

Semi-Volatile Organics

Fluoranthene (ug/kg) 550 1650 1300 U 1100 u 820 7

Phenanthrene (ug/kg) 240 720 1300 u 1100 u 620 I

Pesticides

No Parameters Above Background I l I | l l

Polychorinated Biphenyls

No Parameters Above Background I l I l I l | l

Metals

Barium (mg/kg) 2060 6180

Chromium (mg/kg) 57 171

Lead (mg/kg) 48.4 145.2
inc_(mg/kg) 2130 6390

Shaded Values Exceed 3 Times Maximum Background C?ncentrations for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT KEKLEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.
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Table 6-3 (Continued)
Delta Shipyard (CERCLIS ID LAD058475419)
Stream Sediment Sampling Results Significantly Above Background Concentrations

Volatile Organics
No Parameters Above Background I I J I
Semi-Volatile Organics

Fluoranthene (ug/kg) 550 1650 250 1 9%0 U 1000 U 180 1200 U
Phenanthrene (ug/kg) 240 720 160 J 960 U 1000 U 1400 U 1200 U

Pesticides
No Parameters Above Background | | | | | | | |
Polychorinated Biphenyls

No Parameters Above Background I I I | | | I I
Metals

Barium (mg/kg) 2060 6180
Chromium (mg/kg) 57 171

Lead (mg/kg) 484 1452 . .
Zinc (mg/kg) 2130 6390 122 163 170 132

Shaded Values Exceed 3 Times Maximum Background Concentrations for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.
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Table 6-3 (Continued)
Delta Shipyard (CERCLIS ID LAD058475419)
Stream Sediment Sampling Results Significantly Above Background Concentrations

Volatile Organics

No Parameters Above Background

Semi-Volatile Organics

Fluoranthene (ug/kg)

550

1650

1200

1100

1300

Phenanthrene (ug/kg)

240

720

1200

1100

1300

Pesticides

No Parameters Above Background

Polychorinated Biphenyls

No Parameters Above Background

Metals

Berium (mg/kg)

2060

6180

889

Chromium (mg/kg)

57

171

Lead (mg/kg)

484

145.2

62.5

1130

204

690

19

Zinc (mg/kg)

2130

6390

194

114

149

Shaded Values Exceed 3 Times Maximum Background Concentrations for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.
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Table 6-4
Delta Shipyard (CERCLIS ID LAD058475419)
Drinking Water Surface Water Sampling Results Significantly Above Background Concentrations

Volatile Organics
Bromodichloromethane (ug/l)
Chloroform (ug/l)
Dibromochloromethane (ug/l)
Semi-Volatile Organics
No Parameters Above Background | l I | I I |
Pesticides

No Parameters Above Background I I I I I I |

2[ae
i

Polychorinated Biphenyls
No Parameters Above Background | ' | | [ | L
Metals

Lead (ug/l) ND —
Zinc (ug/l) 40 120

Shaded Values Exceed 3 Times Maximum Background Concentrations for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.
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EXPANDED SITE INSPECTION REPORT

DELTA SHIPYARD
HOUMA, TERREBONNE PARISH, LA
EPA CERCLA LD. NO. LAD058475419

TABLE 6-5
WETLANDS AND OTHER SENSITIVE ENVIRONMENTS

: Flow Path 1

Company Canal at PPE to the 0.2 mile 0.2 mile PSS1S, PSS1As

Bayou LaCarpe

Bayou LaCarpe at the Company 0.7 mile 1.4 miles PFOl1As, PSS1Ch, PSS1Cs,
Canal confluence south to the PFOIC,

Houma Navigation Canal

Houma Navigation Canal at the 14.1 miles 16.3 miles PFOlAs, PFOIR, PFO2T,
Bayou LaCarpe confluence, PEMIT, PFO1Rs, PEM1V,
south to the end of the 15-mile PSSIT, E2EM1P, E2EMIN,
TDL PSS/3Rd, E2SS1/3P, PSS1Ch,

E2SS1Ps, E2ZEMINS, E2SS3Ps,
E2SS3Ps6, EZEMING,
E2EMI1P6, PEM1Th, E2EMIPS,

PEMI1Ch
Flow Path 2
Company Canal at PPE to the 0.2 mile 0.2 mile PSS1S, PSS1As
Bayou LaCarpe
Bayou LaCarpe at the Company 0.7 mile 1.4 miles * PFOIlAs, PSS1Ch, PSS1Cs,
Canal confluence south to the PFOIC,
Houma Navigation Canal
Houma Navigational Canal at 1.3 miles 1.7 miles PFOI1A, PSSIA, PFO1S,
the Bayou La Carpe confluence PFO1As
north to the Intracoastal
Waterway
Intracoastal Waterway at the 12.8 miles 12.8 miles PSSIR, PFO1A, PFO1As,
Houma Navigational Canal PEMIC, PSS1A, PEMIF,
confluence, north to the end of PFOI1C, PFO1Ad, PFO1Cd,
the 15-mile TDL PSS1C, PFO1Rs, PEMIR,

PEMIT, PSSIT, PSSIRs,
PSS1Cs, PFO1Cs

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NO BE RELEASED OR DISCLOSED
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EXPANDED SITE INSPECTION REPORT

DELTA SHIPYARD
HOUMA, TERREBONNE PARISH, LA
EPA CERCLA LD. NO. LAD058475419

TABLE 6-5 (Continued)
WETLANDS AND OTHER SENSITIVE ENVIRONMENTS

Flow Path 3
Company Canal at PPE to the 0.2 mile 0.2 mile PSS1S, PSS1As
Bayou LaCarpe
Bayou LaCarpe at the Company 1.7 miles 0.8 miles PFO1As, PSS1S, PSSIR,
Canal confluence north to the PFOI1A
Intracoastal Waterway
Intracoastal Waterway at the 13.1 miles 14.0 miles PFO1A, PFO1As, PEMIC,
Houma Navigational Canal PSS1A, PEMIF, PSSIF,
confluence, north to the end of PFO1C, PFO1Ad, PFO1Cd,
the 15-mile TDL PSS1C, PFO1Rs, PEMIR,
PEMIT, PSSIT, PSSIRs,
PFOI1Rs, PSS1Cs, PFO1Cs,
PFOIC
Reference 27

The type of environment is defined as follows:

PSS1S - Palustrine Scrub-shrub Broad-leaved Deciduous Temporary Tidal
PSS1As - Palustrine Scrub-shrub Deciduous Temporarily Flooded Spoil

PFOlAs - Palustrine Forested Broad-leaved Deciduous Temporarily Flooded Spoil
PSSICh - Palustrine Scrub-shrub Broad-leaved Deciduous Seasonally Flooded Diked/Impounded
PSSICs - Palustrine Scrub-shrub Broad-leaved Deciduous Seasonally Flooded Spoil
PFOIC - Palustrine Forested Broad-leaved Deciduous Seasonally Flooded

PSSIR - Palustrine Scrub-shrub Broad-leaved Deciduous Seasonal-tidal

PFO1A - Palustrine Forested Broad-leaved Deciduous Temporarily Flooded

PSS1A - Palustrine Scrub-shrub Broad-leaved Deciduous Temporarily Flooded
PFOI1S - Palustrine Forested Broad-leaved Deciduous Temporary-tidal

PFOIR - Palustrine Forested Broad-leaved Deciduous Seasonal-tidal

PFO2T - Palustrine Forested Needle-leafed Deciduous Semipermanent-tidal
PEMIT - Palustrine Emergent Persistent Semipermanent-tidal

PFO1Rs - Palustrine Forested Broad-leaved Deciduous Seasonal-tidal Spoil

PEM1V - Palustrine Emergent Persistent Permanent-tidal

PSSIT - Palustrine Scrub-shrub Broad-leaved Deciduous Semipermanent-tidal
E2EMIP - Estuarine Intertidal Emergent Persistent Irregularly Flooded

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NO BE RELEASED OR DISCLOSED
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EXPANDED SITE INSPECTION REPORT

DELTA SHIPYARD
HOUMA, TERREBONNE PARISH, LA
EPA CERCLA LD. NO. LAD058475419

TABLE 6-5 (Continued)
WETLANDS AND OTHER SENSITIVE ENVIRONMENTS

E2EMIN - Estuarine Intertidal Emergent Persistent Regularly Flooded

PSS1/3Rd - Palustrine Scrub-shrub Broad-leaved Deciduous/Broad-leafed Evergreen Seasonal-tidal
Partially Drained/Diked '

E2SS1/3P - Estuarine Intertidal Scrub-shrub Broad-leaved Deciduous/Broad-leafed Evergreen Irregularly
Flooded

PSS1Ch - Palustrine Scrub-shrub Broad-leaved Deciduous Seasonally Flooded Diked/Impounded

E2SS1Ps - Estuarine Intertidal Scrub-shrub Broad-leaved Deciduous Irregularly Flooded Spoil

E2EMINS - Estuarine Intertidal emergent Persistent Regularly flooded Mesohaline

E2SS3Ps - Estuarine Intertidal Scrub-shrub Broad-leaved Evergreen Irregularly flooded Spoil

E28S3Ps6 - Estuarine Intertidal Scrub-shrub Broad-leaved Evergreen Irregularly Flooded Spoil Oligohaline

E2EMING - Estuarine Intertidal Emergent Persistent Regularly Flooded Oligohaline

E2EMI1P6 - Estuarine Intertidal Emergent Persistent Irregularly Flooded Oligohaline

PEMITh - Palustrine Emergent Persistent Semipermanent-tidal Diked/Impounded

E2EMI1PS - Estuarine Intertidal Emergent Persistent Irregularly Flooded Mesohaline

PEMICh - Palustrine Emergent Persistent Seasonally Flooded Dike/Impounded

PEM1C - Palustrine Emergent Persistent Seasonally Flooded

PEMIF - Palustrine Emergent Persistent Semipermanently Flooded

PSSIF - Palustrine Scrub-shrub Broad-leaved Deciduous Semipermanently Flooded

PFOlAd - Palustrine Forested Broad-leaved Deciduous Temporarily Flooded Partially Drained/Ditched

PFOICd - Palustrine Forested Broad-leaved Deciduous Seasonally Flooded Spoil

PSS1C - Palustrine Scrub-shrub Broad-leaved Deciduous Seasonally Flooded

PEMIR - Palustrine Emergent Persistent Seasonal-tidal

PSSIRs - Palustrine Scrub-shrub Broad-leaved Deciduous Seasonal-tidal Spoil

PSS1Cs - Palustrine Scrub-shrub Broad-leaved Deciduous Seasonally Flooded Spoil

PFO1Cs - Palustrine Forested Broad-leaved Deciduous Seasonally Flooded Spoil
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IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.

arcs:46032631:deltarpt.doc 6-22 December 1996



EXPANDED SITE INSPECTION REPORT

DELTA SHIPYARD
HOUMA, TERREBONNE PARISH, LA
EPA CERCLA 1.D. NO. LAD058475419

TABLE 6-6
ENDANGERED SPECIES

Bird Bald Eagle Haliacetus leucocephalus | Threatened | Nest primarily in cypress snags in
swamps near open water. Feeds
in open lakes.

Brown Pelican Pelecanus occidentalis Endangered | Nests in shrub thickets within

dunes of barrier islands. Feeds in
coastal waters.

Piping Plover Charadrius melodus Endangered | Found on beaches and mudflats
of barrier islands.

Reptile | Kemp's Ridley Sea Turtle Lepidochelys kempii Endangered | Warm bays and coastal waters,
beds, sandy coastal beaches.

Reference 28

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NO BE RELEASED OR DISCLOSED
IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.

arcs:46032631:dehtarpt.doc 6-23 December 1996



SECTION 7
SOIL EXPOSURE

Soil exposure is another potential route of exposure to hazardous substances attributable to the site.
The discussion in this section focuses on the important soil exposure factors such as soil type, area
of contamination, accessibility and the likelihood of exposure, and the potential targets.

7.1  SURFICIAL CONDITIONS

Information regarding the surficial conditions at the site is summarized in this section.

7.1.1 Soil Type

The predominant soil type found at the Delta Shipyard site is the Sharkey clay, which consists of
poorly drained soils deposited in depressions along the borders of natural levee ridges. The surface
layer is clay or silty clay in texture, dark gray, black, or dark brown and slightly acidic. The
subsoils are mottled dark brown and gray plastic clay, neutral to mildly alkaline. Soils of the
Sharkey series contain moderate amounts of organic matter from repeated deposits of clays and
organic matter. As a result, these soils are quite fertile and support abundant growth of moisture-
tolerant trees and an undergrowth of marsh plants (Reference 18).

The Swamp series is also found on-site and consists of clay and silty clay sediments deposited by
the Mississippi River. They occur frequently in flooded forest areas and swamps, which border
natural levee ridges. The surface layer is gray or black and medium acidic to neutral. The subsoils
are gray and neutral to moderately alkaline. Swamp soils are poorly drained, frequently flooded by
runoff, and typically support an undergrowth of marsh plants (Reference 18).

7.1.2  Areas of Contamination

All of the ESI source samples (Pits 1 through 3) were collected from a depth of 2 to 3 feet bgs. As
such, these samples are not suitable for evaluation of the soil exposure pathway. However, the
sample data from the 1994 SIP is sufficient because they were collected from the depth interval of 0
to 2 feet. The 1994 SIP results have been previously summarized in Subsection 3.2.1. Based on
the results, four areas of surface contamination have been identified and are described as follows:

Pit 1: 125 feet x 150 feet = 18,750 square feet
Pit 2: 400 feet x 150 feet = 60,000 square feet
Pit 3: 325 feet x 150 feet = 48,750 square feet
Pit 4: 465 feet x 360 feet = 167,400 square feet

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NO BE RELEASED OR
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At each of the pits, hazardous substances were detected at concentrations exceeding three times
background levels. The aggregate aerial extent of contaminated surface soil is approximately
295,000 square feet.

7.2 LIKELIHOOD OF EXPOSURE

Important factors related to the likelihood of exposure to an area of contaminated soil at the site are
presented in the following subsections.

7.2.1 Attractiveness of the Site

The site is littered with heavy equipment and construction material and has no apparent recreational
value. The parcels of land surrounding the site are occupied by industry.

7.2.2 Site Accessibility

A locked fence restricts public access to the active portion of EBI outside of regular business hours;
however, the portion of the site containing the pits has no access restrictions. Empty beer cans
were observed along the berm of Pit 3 during ESI field activities indicating casual trespassers or
worker access to source areas.

7.2.3 Soil Analytical Results from Previous Investigations

WESTON collected surface soil and sludge samples during the 1994 SIP. The results have been
previously summarized in Subsection 4.2.1

7.2.4 ESI Soil Sampling and Analytical Results

The only ESI surface soil sample was collected at station BOl. The analytical results have been
previously detailed in Subsection 5.2.7. Station BO1 is located within a dense growth of vegetation,
and was relatively inaccessible without the use of a bulldozer. As such, the results are better suited
to evaluate the extent of groundwater contaminant migration than soil exposure risk.

7.3  SOIL EXPOSURE TARGETS

The resident population living or working in an area of soil contamination, the population living
near areas of soil contamination, designated recreational areas and terrestrial resources such as
agriculture are potential targets of soil exposure. The soil exposure targets identified are
summarized in the following sections. |
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7.3.1 Resident Population

The resident population is defined as those persons living or attending school or day care on a
property where soil contamination attributable to the site has been documented and whose
residence, school, or day care center is within 200 feet of that contamination. There is an on-site
trailer that is reportedly home to two friends of Mr. Dean (Reference 4). However, the trailer is
not located within 200 feet of Pits 1 through 4.

7.3.2 rker ulation

The worker population is defined as those persons working on a property with an area of observed
contamination and whose workplace area is on or within 200 feet of an area of observed
contamination. According to Mr. Serigne, EBI employs approximately 30 workers (Reference 4).

7.3.3 Nearby Population

The nearby population includes those persons who live within 1 mile of areas of soil contamination
attributable to the site. Those persons in houses, schools, or day care facilities within one mile of
the site have been considered part of the nearby population.

WESTON reviewed 1990 Census information and used the EPA Graphical Exposure Modeling
System (GEMS) database to estimate the nearby population living in specific distance intervals
around the site (References 31 and 32). Based on available 1990 Census information, there are
approximately 2.82 persons per household living in the vicinity of the site. The population
distribution around the site is summarized in Table 7-1.

Based on observations during ESI field activities and a review of USGS maps of the area, there are
very few population centers (schools, churches, and parks) located within 1 mile of the site. Much
of the land within 1 mile of the site consists of swamps, streams, and undeveloped fields.

7.3.4 Sensitive Environments

Endangered species located in the region have been previously discussed in Subsection 6.3.2. The
critical habitats of these species represent potential terrestrial sensitive environments; however, no
critical habitats are known to be present at the site.

7.3.5 Resources

Resources associated with the soil exposure pathway may include commercial agriculture,
commercial silviculture, and commercial livestock production or grazing. No resources are known
to exist at or near the site.
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74  SOIL EXPOSURE CONCLUSIONS

Based on the analytical results of the 1994 SIP and the ESI, approximately 295,000 square feet of
surface soil contamination has been identified at the site. The contamination at station B0l and Pit
4 is beneath a healthy growth of vegetation and therefore does not appear to pose a significant soil
exposure risk. However, the extremely elevated levels of surface BNA and metals contamination
associated with Pits 1 through 3 are accessible to site workers and casual trespassers.
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EXPANDED SITE INSPECTION REPORT

DELTA SHIPYARD
HOUMA, TERREBONNE PARISH, LA
EPA CERCLA ID NO. LAD058475419

TABLE 7-1
NEARBY POPULATION

Oto % 0 32
Yato 2 0 32
Yato 1 3,593 32
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SECTION 8
AIR PATHWAY

The discussion in this section of the report focuses on the air pathway, another potential route of
hazardous substance migration from the site. Atmospheric conditions, the likelihood of a release to
air, and potential air pathway targets are identified below.

8.1 O ICAL RMATI

The average annual temperature in Terrebonne Parish is approximately 69.2 degrees (Reference
18). The prevailing wind direction changes seasonally; wind roses are provided in Reference 33.
Information concerning rainfall in the region was previously presented in Subsection 5.2.3 of this

report.
8.2 LIKELIHOOD OF RELEASE

Information concerning a release to the air pathway is summarized in this subsection.

8.2.1 Air Sampling Results from Previous Investigations
No analytical data for the air pathway are known to exist.
8.2.2 I Air li ing and Analyti

Quantitative air sampling was not completed as part of the ESI. However, WESTON did perform
continuous air monitoring of the breathing zone during the ESI site visits using an OVA. The OVA
was used to qualitatively monitor organic vapor concentrations in the air. Conditions requiring
upgrade in the level of personal protective equipment were encountered by the field sampling team
based on OVA measurements in Pits 1 through 3 (Reference 4). As such, all pit sludge sampling
was conducted in Level C personal protective equipment, consisting of full-face respirators, tyvek,
steel-toed boots, and nitrile gloves.

However, the contaminants of concern at the site are relatively immobile in air since they have low
vapor pressures and tend to adsorb to soil particles. OVA readings above background levels were
not encountered outside of the pit berms.
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8.3 AIR PATHWAY TARGETS

The population, resources, and sensitive environments within 4 miles of the site are potential targets
of a release of hazardous constituents to the air pathway. The targets identified for the air pathway
are discussed in the following subsections.

8.3.1 Population Within 4 Miles

Using GEMS and 1990 Census data, WESTON identified the approximate population residing in
specific distance intervals within approximately 4 miles of the site. This population is summarized
in Table 8-1.

8.3.2 Sensitive Environments

Sensitive environments have been identified previously in this report. Surface water related
sensitive environments are described in Subsection 6.3, Surface Water Pathway Targets.
Terrestrial sensitive environments are discussed in Subsection 7.3, Soil Exposure Targets.

8.3.3 Resources

Resources associated with air migration pathway may include commercial agriculture, commercial
silviculture, and major designated recreational areas within 0.5 mile of a source at the site. No
resources have been identified within 0.5 mile of the site.

84 AIR PATHWAY CONCLUSIONS

Site activities related to the pits have not occurred since at least 1985, and a release to air is not
suspected. OVA measurements outside the pits did not exceed background levels. In addition, the
primary contaminants of concern at the site have low vapor pressures, reducing the likelihood of a
significant release to air. However, based on the following site conditions, a release of hazardous
substances to the air pathway is of potential concern:

o OVA readings far exceeding WESTON site-specific health and safety plan action
levels were recorded by the ESI field team.

° Pits 1 through 3 have minimal or no soil cover; hence, hazardous constituents in the
pits are fully exposed to air.
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EXPANDED SITE INSPECTION REPORT

DELTA SHIPYARD
HOUMA, TERREBONNE PARISH, LA
EPA CERCLA ID NO. LAD058475419

TABLE 8-1
POPULATION WITHIN 4 MILES

Yato 1 3,593 32
1to2 13,252 32
2to3 17,001 32
3to4 6,642 32
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- SECTION 9
‘CONCLUSIONS

The Delta Shipyard site is located in southeastern Houma, Terrebonne Parish, Louisiana. The early
details of site history are sketchy but indicate that the site was owned by Delta Ironworks and was
part of a large industrial park covering 165 acres and home to seven divisions of Delta Ironworks,
including Delta Shipyard. Available information indicates that Delta Shipyard was the only
division that handled hazardous wastes. The site was sold to Lynn Dean in 1986. Current site
operations consist of the fabrication and operation of offshore lift boats and the manufacture of
cranes for offshore platforms.

While in operation, Delta Shipyard was a cleaning and repair facility for small cargo boats, fishing
boats, and oil barges. Before repair work could begin, the boats had to be certified vapor free by
the U.S. Coast Guard. To accomplish this, the boats were steam cleaned to remove oily wastes.
Wastes were stored in two unlined pits used as evaporation ponds. The pits were later closed and
backfilled in 1984 under the supervision of LDEQ. Four additional unlined pits are located at the
site and were reportedly used to dispose of waste oil and oil field drilling material. A drainage
ditch adjacent to the pits discharges to a perennial-flowing canal located immediately east of the
site.

Over 60 samples were collected during the ESI to document the presence and evaluate the extent of
migration of hazardous substances associated with the Delta Shipyard site. The analytical results
for samples collected during this investigation show extremely elevated levels of VOCs, PAHs, and
metals in the on-site pits, and a moderate degree of off-site migration. The estimated volume of *
sludge in Pits 1 through 3 is approximately 31,000 cubic yards. Concerns associated with the
migration and exposure pathways are summarized as follows:

. As discussed in Section 5, although subsurface soils at the site have been shown to
have low permeabilities, shallow groundwater contamination has been documented
between the pits and the Company Canal. “There are no groundwater drinking water
wells within 4 miles of the site and groundwater is not used as a resource in the
Houma area. However, based on the proximity of the contaminated groundwater to
the Company Canal, a strong potential exists for the continuing release of
site-attributable contaminated groundwater to surface water.

. As discussed in Section 6, the sampling strategy implemented in this investigation
focused on documenting the extent of surface water contaminant migration. The
results suggest the migration of hazardous substances from the pits to the drainage
ditch, into the Company Canal, and at least 1,000 feet downstream of the PPE. A
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City of Houma stream drinking water intake located over 2 stream miles from the
site appears to be unaffected by site contamination, but fisheries and wetlands have
been identified within the surface water flow path for the site and crab fishermen
were observed 3,000 feet from the farthest documented downstream point of site-
related sediment contamination.

. As discussed in Section 7, soil exposure is of moderate concern based on presence
of high levels of surface contamination documented in Pits 1 through 4 during the
1994 SIP. The aggregate aerial extent of contaminated surface soil is approximately
295,000 square feet. There are no residents, school, or workers within 200 feet of
the pits, but they are accessible to workers and casual trespassers.

° As discussed in Section 8, a significant release of hazardous substances to the air
pathway is not suspected based on the low volatility of the contaminants of concern
at the site. However, Pits 1 through 3 have sparse vegetative cover. In addition,
organic vapor concentrations within the pit berms were encountered by the ESI field
team and required the use of full-face respirators to complete the pit sludge
sampling.

Based on the results of the ESI, WESTON has identified the following data gaps:

Groundwater Quality Near Pit 4

The high degree of groundwater contamination discovered near Pits 1 through 3 during the ESI
raises questions about the groundwater quality near Pit 4. Pit 4 is overgrown with grass, but soil
samples collected in the upper two feet during the 1994 WESTON SIP indicated elevated
concentrations of barium (18,900 mg/kg) and zinc (666 mg/kg). There is currently no available
chemical data to evaluate the degree of Pit 4 subsurface contamination and the extent of
groundwater to surface water hazardous constituent migration between Pit 4 and Bayou La Carpe.

Elevation of On-Site Groundwater vs. Off-Site Surface Water

Comparison data of groundwater levels beneath the site versus surface water levels in the Company
Canal is not available. In addition, further evaluation of the groundwater and surface water
elevations in the site vicinity could help determine if effluent conditions exist for a long enough
period of time for contaminants to flow from the pits to the Company Canal.

Attribution of Surface Water Contamination

Shipyard facilities and drilling mud supply companies have operated in the Houma, Louisiana area
for over 20 years. These facilities likely used similar processes to clean and repair boats resulting
in the potential release of constituents such as those identified at the Delta Shipyard site.
Attribution of barium within the 15-mile TDL needs to be evaluated before additional sampling
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takes place in the surface water pathway. The ESI results generally indicate migration of site-
related contaminants from the pits to at least 1,000 feet downstream of the PPE. Crab fishermen
were observed during the ESI approximately 3,000 feet south of the farthest documented
downstream point of site-related stream sediment contamination. Based on the occurrence of
elevated levels of PAHs and barium in the groundwater and drainage ditch sediment samples |
collected on-site, releases to surface water are probably continuing. If barium contamination in the /
surface water pathway is determined to be solely attributable to the Delta Shipyard site, then further
investigation of stream sediment and surface water quality within 1 mile of the site may be
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PHOTOGRAPHS AND STREAM SEDIMENT
SAMPLE STATION GPS COORDINATES
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STREAM SEDIMENT SAMPLE

STATION GPS COORDINATES
Sample
Station Latitude Longitude
D05 29°33'53.178"N 90°42'17.268"W
D06 29°33'53.072"N 90°42'15.352"W
D07 29°33'53.177"N 90°42'13.718"W
D08 29°33'41.511"N 90°42'18.077"W
D09 29°33'41.03"N 90°42'15.537"W
D10 29°33'42.983"N 90°42'13.836"W
D11 29°34'21.683"N 90°42°'38.813"W
D12 29°34'21.419"N 90°42'38.959"W
| D13 29°34'20.592"N 90°42'39.62"W
D14 29°34'35.708"N 90°43'25.465"W
D15 29°34'36.854"N 90°43'26.289"W
D16 29°34'37.953"N 90°43'28.769"W
D17 29°34'30.577"N 90°43'2.078"W
D18 29°34'30.548"N 90°43'3.412"W
D19 29°34'30.786"N 90°43'4.695"W
D20 29°33'42.279"N 90°42'40.110"W
D21 29°33'42.050"N 90°42'40.688"W
D22 29°33'40.529"N 90°42'42.982"W
D23 29°33'02.917"N 90°42'15.308"W
D24 29°33'01.778"N 90°42'17.127"W
D25 29°33'01.492"N 90°42'20.462"W
D26 29°33'14.273"N 90°42'14.680"W
D27 29°33'12.439"N 90°42'18.911"W
D28 29°33'10.056"N 90°42'24.754"W
D29 29°32'52.829"N 90°42'15.717"W
D30 29°32'52.547"N 90°42'16.953"W
D31 No Data No Data
D32 29°35'46.888"N 90°42'38.986"W
D33 29°34'57.209"N 90°42'59.329"W
D34 No Data No Data
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APPENDIX B

DATA PACKAGE EXCERPTS
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INTRODUCTION

Roy F. Weston, Inc. (WESTONo) is pleased to present this report, which summarizes the results
of the file review and PREscore package completed for the Delta Shipyard (DS) site
(LADQ058475419) in Houma, Terrebonne Parish, Louisiana. WESTON was tasked by the U.S.
Environmental Protection Agency Region VI (EPA VI) to review existing file information and
gather additional information (Phase III activities) that would more accurately determine a site
score for the DS site. This effort is part of the Site Inspection Prioritization (SIP) Work
Assignment for various sites in EPA VI. The PREscore package for the site is attached as part
of the report.

EPA established the SIP process to help assess known or potential hazardous waste sites, address
first those sites that pose the greatest threat to human heaith and the environment, and
standardize the criteria by which sites are evaluated within the Superfund program. Through
the SIP, EPA reviews sites that generally have had a complete Site Inspection (SI) performed
on them but that have not received a final decision regarding the need for further investigation
or remediation. The outcome of the SIP indicates whether the available information for the site
meets a minimum standard of evaluation reflecting the requirements of the revised Hazard
Ranking System (HRS). The SIP process better enables EPA to determine if a site is likely to
receive a score of 28.5 or above under the HRS, potentially making it a candidate for placement
on the National Priorities List (NPL). If it is determined that the site will not score above the
NPL threshold of 28.5, EPA is in a position to declare that the site evaluation, under the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA),
has been accomplished.

SITE BACKGROUND INFORMATION

The DS site is located in Houma, Terrebonne Parish, Louisiana. The geographic coordinates
of the site are approximately latitude 29°34°2" north and longitude 90°42°18" west. A Site
Location Map is provided in Attachment 1 as Figure 1, and a Site Area Map is provided in
‘Attachment 1 as Figure 2. The site can be reached by traveling south on Highway 90 into
Houma until reaching East Main Street. Travel east on Main Street for approximately 1.8 miles
and turn south on Howard Avenue. From Howard Avenue, travel south for approximately 2.2
miles until reaching Industrial Boulevard. Turn east and travel 0.5 mile. The site is on the
south side of Industrial Boulevard.

WESTON contacted Lynn Dean of Elevated Boats Incorporated (EBI) (8404 Colonel Drive,
Shelmett, Louisiana 70043), the present owner of the site, in May 1994. Kenneth Serigne,
Department Manager for the EBI property, signed an EPA Access Agreement on 15 June 1994,
allowing WESTON access to the DS site. Mr. Dean was reached at (504) 278-4200. Mr.
Serigne was reached at (504) 868-9655. WESTON met with Mr. Serigne during the site
reconnaissance and site sampling mission.
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WESTON completed the SIP site reconnaissance on 12 July 1994. The 40-acre site is part of
a large industrial park covering approximately 165 acres in southeastern Houma, Louisiana. The
industrial park occupies land between a boat slip and Bayou La Carpe. Bayou La Carpe
provides access to the Gulf of Mexico through the Houma Intercoastal Waterway. EBI
purchased 110 acres of the park in 1985 and currently leases part of it to other industries. The
site is surrounded by Gemoco to the north, Christie Industries to the southeast, and Offshore
Diving, Salvaging, and Blasting Company to the west. EBI maintains an active fabrication
plant/office building on-site.

DS owned the site prior to EBI; the year operations began at the site is unknown. DS consisted
of a barge gas-freeing operation and a cleaning and repairing facility for small cargo vessels,
fishing vessels, and oil barges. The gas-freeing operation was required because the vessels had
to be certified vapor free by the U.S. Coast Guard before repair work could commence. As part
of the gas-freeing process, the vessels were steam-cleaned and the oily wastes were removed.
The generated oils and wastewater were sent through a separation process after which the waste
oil was recovered and sold. Wastes were stored in surface impoundments on-site. Two small
waste pits, located approximately 100 feet east of the fabrication building, were sampled and
closed in 1984 under the supervision of the Louisiana Department of Environment Quality
(LDEQ) Hazardous Waste Division. Two monitoring wells are reportedly located around the
closed pits; however, during the site reconnaissance, only one could be located. The pits were
reportedly used to dispose of waste oil and oil field drilling material. A Site Plan Map is
provided in Attachment 1 as Figure 3.

The DS site contains old gas-stripping equipment (i.e., storage tanks, separator, boiler) left
behind from the former operation. The two closed waste oil surface impoundments are now a
parking lot used by EBI employees. Four larger pits are located approximately 800 feet south
of the fabrication building and are surrounded by dense vegetation. One pit is located west and
the other three are located east of Plant Shell Road. According to a Wink Engineering sampling
report in 1985, the pit west of the road is actually three pits in series that have been covered
over with fill material. For the purposes of this Phase III report, these pits are considered one
single pit. The three pits east of the road are exposed and covered with a crusty black
substance. At the time of the site reconnaissance, rainwater containing an oily sheen was pooled
on the surface of the pits.

The groundwater, soil, and surface water migration péthways are of concern at the site because
of possible hazardous constituents being released to these pathways.

Previous investigations at the DS site include the following:

® A Site Inspection (SI) by Ecology & Environment, Inc. on 11 March 1981.
] A SI by The Earth Technology Corporation on 12 September 1984.
L A sampling report by Wink Engineering in July 1985.

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN
WHOLE OR IN PART WITHOUT THE EXPRESS. WRITTEN PERMISSION OF EPA.

arcs:46032722:dela rep 2



Phase III DATA

Additional site information resulting from Phase III SIP efforts (information/data gathering/site
reconnaissance/sampling mission) is described below.

Identificasi { Location of Ground Well

WESTON used file information from EPA VI and contacted the Louisiana Department of
Transportation (LDOT) for information on water wells within a 1-mile radius of the site. LDOT
files indicate several monitoring wells and 1 rig supply well are located within a 1-mile radius
of the site. The rig supply well is plugged and abandoned. The closest wells are three
monitoring wells located 2,000 feet to the northeast of the site. They are owned by Torch
Energy and are completed in the Mississippi River Alluvial Aquifer Confining Unit. They were
drilled in 1990 and range from 7 to 10 feet deep. A Water Well Location Map is provided in
Attachment 1 as Figure 4.

D s e f Surface W Intakes Within the T. Di Limi

WESTON contacted Bryan Sampey, Plant Manager at the Houma District 3 Water Plant, to
determine surface water intakes within the 15-mile stream-flow Target Distance Limit (TDL).
The plant is located near the confluence of the Houma Navigational Canal and Bayou Black.
Mr. Sampey stated that the Houma plant takes its water from the Houma Navigational Canal.
The canal is tidally influenced and saltwater intrusion is a problem. The plant uses Bayou Black
as a secondary source of water when saltwater intrusion occurs in the canal. According to Mr.
Sampey, the plant serves an estimated 30,000 people. The plant lies 2.55 stream miles upstream
of the PPE; however, the canal is tidally influenced and therefore contaminants from the DS site
could possibly migrate towards the water plant.

Identificati | Location of Wetlands and Sensitive Envi

Surface water runoff draining from the site flows into Bayou La Carpe. Bayou La Carpe enters
the Houma Navigational Canal just south of the site. According to the Houma, Louisiana, 7.5-
minute wetlands map, the Houma Navigational Canal is bordered by extensive wetland areas.
A Surface Water Pathway Map is provided in Attachment 1 as Figure 5.

Site Accessibili

Based on the WESTON Phase III site reconnaissance and sampling mission, the site is fairly
accessible to the general public by both vehicle and foot. However, the site is located in an
industrial park and the land has little or no recreational value.

Determination of Population by Di Ri

During the Phase III effort, WESTON determined the population within target distances using
the Geographical Exposure Modeling System (GEMS) Database. According to GEMS, 15
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people live within the 0.25- to 0.5-mile radius, 3,578 people live within the 0.5- to 1-mile
radius, and 36,895 live within the 1- to 4-mile radius of the site.

Identificat Fisheri

WESTON contacted Gerald Adkins of the Louisiana Department of Wildlife and Fisheries
(LDWF) to determine if fisheries existed within the 15-mile TDL. Bayou La Carpe and the
Houma Navigational Canal are considered limited fisheries because of problems with saltwater
intrusion and marine traffic. Adkins stated that at certain times of the year, some freshwater
catfish and crab fishing takes place.

Sampling Informati

In general accordance with the objectives of the SIP, WESTON implemented a sampling strategy
primarily aimed at documenting the presence of hazardous substances at the DS site. WESTON
collected soil and sediment samples at the site on 22 August 1994. WESTON complieted the
sampling activities in general accordance with the site-specific Task Work Plan and Heaith and
Safety Plan. All samples collected during the SIP were shipped to EPA-designated laboratories
by Federal Express Priority Overnight Service. Samples requiring organic analyses were sent
to Keystone Lab, Houston, Texas, and samples requiring inorganic analyses were sent to Silver
Valley Labs, Inc., Kellog, Indiana. CLP data package excerpts are provided in Attachment 4.
The sampling activities and analytical results associated with the waste source characterization
are summarized in this section of the report.

WESTON collected seven sediment samples (SED-1 through SED-7) and three soil samples (SS-
1 through SS-3) in an effort to document the presence and migration of hazardous substances
associated with the potential hazardous waste source areas (HWSAs) at the site. Sample
locations are shown in Attachment 1 as Figure 6. SIP soil/sediment sample locations,
descriptions, and rationales are summarized in Attachment 3 as Table 1.

The soil and sediment samples were analyzed for the following parameters:

® Volatile organic compounds (VOCs),
L Base, neutral, and acid extractable compounds (BNAs),
o Pesticide and polychlorinated biphenyls (PCBs), and
® Inorganic constituents and cyanide.
HRS SCORING
Preliminary PAscore

Using the data provided by EPA VI from Resource Conservation and Recovery Act (RCRA) and
CERCLA files, WESTON developed a preliminary HRS score for the site using PAscore
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(Version 2.0). The site received a PAscore of significant value to warrant evaluation of the site
using PREscore. PREscore was used to develop and document the HRS score for the site in
more detail.

PREscore

Factors that had the greatest influence on the Phase ITI PREscore evaluation are identified in the
following sections. Conclusions concerning the site HRS score are presented following the
discussion of factors affecting the PREscore. The Phase III PREscore package for the site is
provided as Attachment 2.

WASTE SOURCE CHARACTERISTICS

The laboratory analytical results for soil sampls S$S-2 and SS-3 and sediment samples SED-1,
SED-2, and SED-3 were collected from the pits during the SIP and can be used to characterize
the potential HWSAs.

Four waste source areas were identified in the file review and site reconnaissance. They consist
of four pits used to store waste oils from the DS ship cleaning and repair operation. Pit 4 is
actually three pits according to a Wink Engineering report; however, the pits are aligned in
series, covered over, and vegetated. For purposes of the Phase III report, they are designated
together as Pit 4. The other three pits (1, 2, and 3) are exposed and covered by a black crusty
substance. Pits 1, 2, and 3 are elevated and surrounded by a 3- to 6-foot berm. The four pits
together have an approximated surface area of 294,000 square feet. The waste characteristics
of the site were assessed for the groundwater, soil, and surface water exposure pathways.

Samples collected from the pits indicate the presence of volatiles, semivolatile organics,
pesticides, and metals. Sediment analytical results reported at concentrations exceeding three
times background concentrations are summarized in Attachment 3, Tables 2 and 3. Soil
analytical results reported at concentrations three times background concentrations are
summarized in Attachment 3, Table 4. . The CLP data summary package is provided as
Attachment 4 and photodocumentation is provided as Attachment 5.

Groundwater Pathway

WESTON did not collect any groundwater samples as part of this effort. As part of the
monitoring well instailation in 1984, soil borings were drilled at the site. The borings indicated
low -permeability silty clays to 50 feet below grade. No groundwater uses, domestic or
industrial, were documented within a 1-mile radius of the site. The factors that most influenced
the groundwater pathway Phase III score are as follows:

o LDOT information stating that there is no groundwater use within 1 mile of the
site.
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® The lack of analytical data to determine a release of hazardous wastes to
groundwater in the vicinity of the site.

L The low permeability of the clay soils at the site.

Surface Water Pathway

The laboratory analytical results for sediment samples SED-4 through SED-7 collected during
the SIP can be used to characterize the potential for contaminant migration in the surface water
pathway. A drainage ditch runs along the west and south ends of Pits 1 through 3. An overflow
pipe on Pit 2 drains rainwater from the pit into the ditch. Surface water draining from the pits
follows the ditch approximately 0.3 mile until reaching the probable point of entry (PPE) at
Bayou La Carpe. Bayou La Carpe flows approximately 4,000 feet south until reaching the
Houma Navigational Canal. The Houma Navigational Canal is tidally influenced. Due to the
tidal influence, two TDLs are assigned to the site, TDL-1 and TDL-2. TDL-1 is located
approximately 2.55 miles upstream of the PPE at the water plant, the farthest point where
saltwater intrusion has been documented. TDL-2 is located 15 miles downstream in the Houma
Navigational Canal.

The Houma Water Plant is located at the confluence of Bayou Black and the Houma
Navigational Canal, approximately 2.55 miles upstream of the site. Bryan Sampey, plant
manager of the Houma Water Plant, stated that when saltwater intrusion becomes a problem at
the surface water intake, the plant switches to Bayou Black for a water supply. The saltwater
encroachment is typically seasonal. The plant reportedly serves 30,000 residents in the
surrounding area. According to Gerald Adkins of LDWF, Bayou La Carpe and the Houma
Navigational Canal are considered limited fisheries because of saltwater intrusion and marine
traffic.

Sediment samples collected from the drainage ditch surrounding Pits 1 through 3 indicate the
presence of several semivolatile organics and metals. Sediment analytical results reported at
concentrations exceeding three times background concentrations are summarized in Attachment
3, Tables 2 and 3. A Surface Water Pathway Map is provided in Attachment 1 as Figure 5.

Soil Exposure Pathway

The site is situated near a residential area and is accessible to the public; however, there are no
residences within 200 feet of on-site contamination. The site serves as an industrial park and
has little or no recreational value. EBI maintains 20 workers on-site. The residents of Houma
living within 1 mile of the site were scored as nearby individuals. The most important factors
considered for the soil exposure pathway are as follows:

° The pits are accessible and there is a residential population within the
nearby vicinity. However, no recreational activities were documented on-site.

° Several on-site workers are present in the industrial park.

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON. INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN
WHOLE OR IN PART WITHOUT THE EXPRESS. WRITTEN PERMISSION OF EPA.

ares:46032722: dekta.rep 6



Air Pathway

The air pathway was not evaluated as part of the Phase III effort due to lack of data; however,
during the SIP quantitative air monitoring, no readings were measured at levels above
background concentrations in the breathing space around the pits. Readings taken near the
surface of the pits did exceed background concentrations.

Data Gaps

WESTON identified several data gaps during the file review and PREscore evaluation. Some
of these data gaps were filled (as directed by EPA VI) during Phase III data collection; however,
additional data gaps remain and may significantly affect the site score. The most critical
remaining data gaps include the following:

®  Additional analytical data to indicate if hazardous materials present at the site are
releasing to Bayou La Carpe and the Houma Navigational Canal.

° Additional analytical data to determine if hazardous materials are affecting the
Houma Water Plant.

° Additional investigation of the sensitive environments associated with the
surface water pathway and an accurate delineation of the upstream TDL.

CONCLUSIONS

The DS site is an inactive barge cleaning, repairing, and gas-freeing operation located on the
southern side of Houma, in Terrebonne Parish, Louisiana. The DS site operated as a barge
cleaning, repairing, and gas-freeing facility for an undetermined period of time prior to 1986
when EBI bought the site.

Concerns associated with the migration of hazardous constituents from the site and exposure
pathways are summarized as follows:

° Based on the information presented in the Groundwater Pathway section, a
release of hazardous constituents to groundwater is of little concern. A release
to groundwater has not been documented, the subsurface soils are relatively
impermeable, and no groundwater use has been identified in the vicinity of the
site.

® Based on the information presented in the Surface Water Pathway section, a
release of hazardous constituents to surface water is of concern. Several
hazardous constituents were detected in the drainage ditch leading to Bayou
La Carpe. The Houma Water Plant surface water intake and several miles
of wetlands frontage are located within the TDL.
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b4 Based on the information presented in the Soil Exposure Pathway section, a
release of hazardous constituents is of concern because several semivolatile
organics, pesticides, and heavy metals have been detected in the on-site pits
at levels significantly above background concentrations. Soil exposure targets
include the on-site workers and the nearby population.

° Based on the information presented in the Air Pathway section, the air pathway
is of no concern because the barge cleaning, repairing, and gas-freeing facility is
no longer active.

The individual pathways with the greatest influence on the HRS score were surface water and
soil exposure pathways.
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IV A AT

GION ]SITE NUMBER (1o be assign
POT ~. 1AL HAZARDOUS WASTE SITE . od by NO
SITE INSPECTION REPORT Vv | 01317

GENERAL INSTRUCTIONS: Complete Sections [ and [I through XV of this {orm as completely as possidble. Then use the informa-
tion on this form to develop a Tentat:ve Disposition (Section II). File this form in its entirety in the regional Harzardous Waste Log
File. Be sure to include all appropriate Suppiemental Reporis in the file. Submit 8 copy of the forms to: U.S. Er..ironmental Pro-

tection Agency; Site Tracking System; Hazardous Waste Eaforcement Tack Force (EN-335), 401 M St., SW; Washington, DC 20460.

A. SITE NAME

I. SITE IDENTIFICATION

Delta Shipyard

8. STREET (or ether identitier)

202 Industrial Boulevard
C. CITY B. STATE €. 2P COBE . [F. COUNTY NANE
Houma LA 70361 Terrebonne
G. SITE OPERATOR INFORMATION -
'+NaME  Ralph Arceneaux, President & FELESROHE Sumsn
Delta Shipyard (504) 868-7450
. sTRRET . . T T T ety T T T T T T o.5vave . [%. 2% cooE
P.0. Box 101 Houma . LA 70361
|H. REALTY OWRER IRFORWATION (17 dillerent Jrom operator of eite)
1. NAME 2. TELEPHONE NUMBER
Delta Services Industries (504) 868-7450
. ctevy . . - - - - = = _— T T = T = ] Jsrare T zimcooe. T
Houma (P.0. Box 101) LA 70361
Ii. SITE DESCRIPTION
see attachment
3. TYPE OF OWNERSHIP P
[ +. FecERAL O 2 svate J ». counry [ « municipaL 5. PRIVATE
II. TENTATIVE DISPOSITION (complete thie section last)
A. ESTIMATE DATE OF TENTATIVE B. APPARENT SERIOUSNESS OF PROSLEM
DISPOSITION (moy, dey, & yn). ) 1. wiow C', & MEDiuM =] 3. Low XJ & NONE
C. PREPARERINFORMATION
1. NAME Th M 2. TELEPHONE NUMBER 3. DATE (mo,, day, & yns)
omas fyers (201) 560-1650 9/12/84
- 1. INSPECTION INFORMATION _
A. PRINCIPAL INSPECTOR INFORMATION
. 1. NAME 2. TITLE
L_ Thomas Myers Geologist
3. ORGANIZATION . . — — — — = = = = - = 4 TELEPHONE ¢ O.(aree code & noy)|
The Earth Technology Corporation : _-{ (201) 560-1650
8. INSPECTION PARTICIPANTS
1. NAME 2. ORGANIZATION 3. TELEPHONE NO.
None

C. SITE REPRESENTATIVES INTERVIEWED (!

P officiala, workers, residents)
1. NAME l 2. TITLE & TELEPHONE NO. 3. ADDRESS §
Ralph Arceneaux -'P"es‘de";J 50 P.0. Box 101, Houma, LA 70361 PR
EAN
UNG o
FILE B-
- - 3
7, b
APR 3 0 1997 H
(-4
~ REORGANIzr,
K GA 058 ¥754)9
EPA Form T2070-3 (10-79) '
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Continued From Front

. INSPECTION INFORMATION (continued)

0. GENERATOR INFORMATION (eowges of waste)

2. TELEPHONE NO.

3. ADORCESS

4. WASTE TYPE GENERATED

Delta Shipyard

(504) 868-7450

P.0. Box 101, Houma, LA 70361

oily waste-recover
and sold to recvcl

E. TRANSPORTER/NAULER INFORMATION

1. NAME

1. TELEPHONE NQ.

3. ADODRESS

4. WASTE TYRE TRANSFPORTED]

None

s

F.IF WASTE 1S PROCESSED ON SITE AND ALSO SHIPPED TO OTHER SITES, IDENTIFY OFFP-SITE FACILITIES USED FOR DISPOSAL.

1. NaME

3. TELEPHONE NO,

3. ADDRESS

None

G. DATE OF INSPECTION

(Mo, day, & yn)

N. TIME OF INSPECTION . ACCESS GAINED BY:(credentiais muat be shown in &1l cases)
9/12/84 | 1:30-4:00 & 1. PenmissiON ] 2. wanmanT

P ———————
J. WEATHER (describe)

sunay, high in the 90's

IV. SAMPLING INFORMATION

A. Mark ‘X’ for the types of samples taken and indicate where they have besa sent ¢.g., regional lab, other EPA lab, contractor,
etc, and estimate when the results will be available.

3. 8AMPLE s.DATE
1. 8AMPLE TYPE TAKEN 3.5AMPLE SENT TO: RESULTS
Lmark ‘X°) AVAILASLE

8, SROUNDWATER

b. SURFACE WATEKR

c. WASTE

d, A1

o, RUNOPFF

L smiLL

§- 801L

h. VESRTATION

T OTRER(epeslly)
' NonE see attachment
B, FIELD MEASUREMENTS TAKEN (0.4s, radicsstivity, esplasivity, PN, ets.)
1.TYPg 2. LOCATION OF MEASUREMENTS 3. RESUL TS
None

EPA Ferm T2070-) (1079)
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Coantinsed From Page 2

IV. SAMPLING INFORMATION (continued)

C. PROTOS

1. TYPE OF PNMOTOS 2. PHOTOS IN CUSTODY OF:

X3 «. cROUND see attachment

1O. SITE MAPPEDT
YES. SPECIFY LOCATION OF MAPS:

b, agmiaL

see attachment

E. COORDINATES

1. LATITUDF (deg.-min.-sec.) 2. LONGITUDK (deg.~min-eec,)

90° 42' 18" W

29° 34' 02" N
) V. SITE INFORMATION

A. SITE STATUS

T 1. ACTIVE (Those inductrisil or 2. INACTIVE (Those
municipal aites which are being used aites which no longer receive
for waste trestment, storage. or dispossl| wastes.)

ing basia, if intre- . N
oty G Bosia, oven {10 2 closed oil pits

3. OTHER((epecily):
(Those sites that include such incidents like ''midnight dumping’’
where no reguler or continuing use of the site for waste disposal
haes occurred,)

8. IS GENERATOR ON SITE?

CJ1.no [(X] 2. YES(specity generacor's fourdigit SIC Code): None

C. AREA OF SITE (in acres)

36

D. ARE THERE BUILDINGS ON THE SITE?
[Jt.n0o  [X 2 vescepecttyy: Office and administration building

VI. CHARACTERIZATION OF SITE ACTIVITY
Indicste the major site activity(ies) and details relating to each activity by marking ‘X’ in the sppropriate boxes.

9.0 THER(epecily):

r:' A. TRANSPORTER -X_ B. STORER :‘ C. TREATER —;— O. DISPOSER
1. RAIL 1.PILE 1.FILTRATION 1.LANDFILL
1.3H1P 2. SURFACE MPOUNDMENT 2. INCINERATION 2. LANDFARM
3. BARGE 3.DRUMS 8. VOLUME REDUCTION 3.0PEN DUMP
4. TRUCK 4.TANK, ABOVE GROUND 4. RECYCLING/RECOVERY X|4:BURFACE IMPOUNDMENT
8. PIPELINE 8. TANK, SELOW GROUND $.CHEM./PHYS./TREATMENT 8. MIDNIGHT DUMPING
L_. S. O THER(specily): .. O THER(specify): 4. BI0LOGICAL TREATMENT C.INCINERATION
— 7.WASTE O, AEFPROCESSING 7.UNDERGROUND INJECTION
0.3OLVENT RECOVERY 6.0 THER(specily):

(closed under LA DEQ

supervision)

3 ». sToraGE

Oes.

CHEM/BIO/
PHYS TREATMENT

] 2. INCINERATION

[ 7. canOFaARM

[ s LanorL

[ ». oPEN DUMP

SURFACE
IMPOUNDMENT

e

(] 9. TRANSPORTER

E. SUPPLEMENTAL REPORTS: If the site falls within any of the cetegories listed below, Sipplemental Reports must be completed. Indicats
which Supplementml Reporte you have filled out sand attached to this for..

[ s oeee weLL

[ r0. mecycLor/RECLAIMER

VII. WASTE RELATED INFORMATION

A. WASTE TYPE
KX +. Liquio

3 2. souio

[ 3. sLuoce

[ a. cas

8. WASTE CHMARACTERISTICS

1. comrmosive
£X s. Toxic

9. OTHER (spocity):

] 2. 1emTancE
[ s. reacTive

7. menr

[0 5. mavicacTiVE [[] 4. HIGHLY VOLATILE

X3 ». FLAMMABLE

Yes, manifests.

3
1. Are recoris of wamtes aveilable? Specily items such as manifests, inventosies, ete. below,

EPA Form 720703 (10-79)
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C# linyed From Fronat
PA .

VL. . .STE RELATED INFORMATION (continuved) .

2. Estimate the amount (specify unit of messure) of waste by category: mark *X’ to indicate which wastes are present.
a. SLUDGF b OIL c. SOLVENTS d. CHEMICALS e. S3OLIDS . [.OTmEP
AMOUNTY AMOUNT AMOUNT AMOUNT AMOUNT AMDUNTY
None 125 None None None None
UNIT OF MEABUAK UNIT OF MEASURE UNIT OF MEABURE WUNIT OF MEABSUAGR WNIT OF MEABUAE UNIT OF mEASURGE
bbl /month
= x* X x* = > X
l_“':u.s'::'u‘u ',T"'::La:ls L—;.,;‘::\?“:::'ID F'—"" scios on AL L = S nARRACRUY.
wiEASE,  PRwermememecs| | nownaceente g, mienuins e
(3) PO TW Leaded tank }—"'w"'““’“"”" 11 causTIcs m:"‘l::::;""“ I3 mADIOACTIVE
bottoms
w e NOTE: all he) mE3TICIONS e eres LT | mumicimac
waste oil is :
—memertessi| 5014 to re- vovawm | fwisgsangyy, i omeeniemeein:
C] aimel"s (slevanioE e (8) OTHER(specity):

(7)) PHENOLS

(' mALOGENS

(") »Co

HOIMETALS

i OTﬂlﬂwlﬂ)T

0. LIST SUBSTANCES OF GREATEST CONCERN WHICH ARE ON THE SITE (place in descending order of haserd)

2. FORM 3. TOXICITY .
. (mark 'X") (mark °X"*) )
1.3UBSTANCE o T B T R B T o B e 5. AMOUNT 6. unty
[ %] -] “iQ. POR [ HiIGH| MED.| LOW | NONE
Leaded tank bottoms x| x X | 68476-53-9 62.5 bbl/,
. bbl
Slop oil X X 68477-26-9 62.5 /m¢

VIII. HAZARD DESCRIP TION

FIELD EVALUATION MAZARD DESCRIPTION: Place as ‘X" in the box to indicate thet the listed hazard exists. Describe the
hagard in the space provided. .

3 A. HUMAN HEALTH HAZARDS

EPA Form T2070-3 (10-79) PAGE 4 OF 10 Continuve On Pags $



Co;lunuod From Page ¢ !
VIII. KAZARD DESCRIP TION (continued)

([.] 8. NON-WORKER INJURY/EXPOSURE

] c. wORKER INJURY/EXPOSURE

[T] ©. CONTAMINATION OF WATER SUPPLY

[C] £. CONTAMINATION OF FOOD CHAIN

{T] F. CONTAMINATION OF GROUND WATER

[0 G. CONTAMINATION OF SURFACE WATER

EPA Porm T2070-3 (10-79) " PAGE 8 OF 10 Continue On Reverse



Conti~ued Fgm Front

VIII. HAZARD DESCRIPTION (continued)

[T H. DAMAGE TO FLORA/FAUNA

. risnxicL

[C] 4. CONTAMINATION OF AIR

[TJ x. NoTicEAsLE ooons

[J «. coNTAMINATION OF SOIL

] M. PROPERTY DAMAGE

EPA Form T2070-3 (10-79) : "PAGE S OF 10 ' Continoe On Page 7



Continued From Page 6

VIII. HAZARD DESCRIPTION (continued)

i l N. FIRE OR EXPLOSION

[C] ©. SPILLS/LEAKING CONTAINERS/RUNOF F/STANDING LIQUID

[C] P. SEWER, STORM DRAIN PROBLEMS

] ©. EROSION PROBLEMS

(] a. ivapEQuaTE SECURITY

T 5. ncommaTisLE wasTES

EPA Form T2070-3 (10-79) PAGE 70OF 10 Continue On Reverse



VII.. HAZARD DESCRIPTION (continued)

(3 1. mionigHT DunminG

—
(7] U. OTHER (epecity):

I1X. POPULATION DIRECTLY AFPECTED BY SITE

C.APPROX. NO. OF PEOPLE | D.APPROX. NO. E.DISTANCE
A.LOCATION OF POPULATION 8. APPROX. NO. APFECTED WITHIN . OF BUILDINGS TO $ITE
: OF PEOPLE AFFECTED UNIT AREA AFFECTED (epecity unites)
1.1N RESIDENTIAL AREAS 1,000 1,000 300 1 mile
2. R NOUSTRIAL AREAS 2,500 2,500 25 1 mile
o FAIVELAES ameis 0 0 o [lmile
LA UL Al L 0 0 0 1 mile

| X. WATER AND HYDROLOGICAL DATA :
A, DEPTHITO GROUNDWATE R apecily wi)) | . OROUNDGWATER USE IR VICIRTYY |
2 feet South" None .
| D. POTENTIAL YIELD OF.AQUIFER L. DISTANCE TO DRINKING WATER SUPPLY | F. DIRECTION TNKING WA SUPPLY
Unknown - (epocity unit of mesewre) 0 5 m'i'l s West :
6. TYPE KING WATE . * _Q_r. -
1. NON-COMMUNITY 2. COMMUNITY (apecity : Houma Water Dept. - Bayou Black
= <13 CONNECTIONS® | & >1s comucc‘ﬂouo n-o P Y
B0 s surraczwaver - [CJ 4 went
EPA Porm 120703 (1009) PAGE 8 OF 10 Continve On Page 9



Continued From Page 8

X. WATER AND HYDROLOGICAL DATA (continued)
H. LIST ALL DRINKING WATER WELLS WITHIN A 1/4 MILE RADIUS OF SITE

4. (B
NON-COM- COMMUN-
LA ] 3. LOCATION MUNITY

- . ITY
owELs (.:.‘?f' wnif) (proximity to papuletion/buildings) (maek ‘X*) (maek °X)

None

—

i. RECEIVING WATER

1. NAME 3 2. sewens XD 2. sTrecans/nivens
Houma Navigation Canal

[ ¢ LakEs/meseEnvorins ] 5. oTHER(epecity):
— — — — — h— a— — a— — — — — — — — — — — — —
8. SPECIFY USE AND CLASSIFICATION OF RECEIVING WATERS

Secondary contact recreation and propagation of fish and wildlife.

XI1. SOIL AND VEGITATION DATA

LOCATION OF SITE IS IN:
[T A. KNOWN FAULT ZONE O e. xanrsT zONE R] c. 100 yeAr FLOOD PLAIN:-  [] D. WETLAND

[C] E. A REGULATED FLOODWAY [ r. criTiCAL HABITAT ] 6. RECHARGE ZONE OR SOLE SOURCE AQUIFER

XII. TYPE OF GEOLOGICAL MATERIAL OBSERVED
Mark ‘X' to indicate the type(s) of geological material observed and specify where necessary, the component parts.

% B x*
l—{ A.CVERBURDEN - 8. BEDROCK (epecily below) — C. OTHER (apecily below)
X

1. SAND

X 2. CLAY

ﬂ 3. GRAVEL

XIII. SOIL PERMEABILITY

[ a. unkNOwN ] ». VERY HIGH (100,000 to 2000 cm/.cec.)  [_] C. NIGM (1000 to 10 cm/sec.)
] 0. MODERATE (10 0 .1 cm/secs)  [] E. LOW (.1 t0 .001 em/ sec.) X F. VERY LOW (.001 te .0000! cm/aec.)
G. RECHARGE AREA

]t ves X 2. no 3. COMMENTS:
W, DISCHARGE AREA

O ves X] 2. NO 3. COMMENTS:
. | 4

1. ESTIMATE % OF SLOPE 2. SPECIFY DIRECTION OF SLOPE, CONDITION OF SLOPE, KETC.

0% South )
7. OTHER GEOLOGICALC DATA

Fresh water may be contained in buried distributary channels along Bayou Lafourche but
any development of these reservoirs would be very limited due to salt water encroachment.
Pleistocene terrace deposits beneath these Holocene deltaic sequences are connected to
surface waters and any contamination of these aquifers could reach surface reservoirs.

EPA Ferm T2070-3 (10-79) PAGE » OF 10 . Continue On Reverse ‘




Cont:noed From Front

XIV. PERMIT INFORMATION

List all spplicable permits held by the site and provide the related information.

F. N COMPLIANCE |

D. DATE E. EXPIRATION (mark ‘X*)
A, PERMIT TYPE B. ISSUING C. PERMIT ISSUED DATE ', 2 . UN-
(0480, RCRA,State, NPDES, 01c.) AGENCY NUMBER (mo..day,&yr.) {mo., day,& yr.) vEs .“; XNOWN
State HWMP GD 34311 10/22/80 Interim X
RCRA EPA LAD 058473413 Unknown None X
- XV. PAST REGULATORY OR ENFORCEMENT ACTIONS
X} none T3 YES (summartze in this epace)

NOTE: Based on the information in Sections Il through XV, fill out the Tentative Disposition (Section Il) information
on the first page of this form.

RPA Ferm T2070-3 (10-79)

PAGE 10 OF 10




Instruction

ATTACHMENT A

POTENTIAL HAZARDOUS WASTE SITE

SITE INSPECTION REPORT SUPPLEMENT SHEET LA 01317

- This sheet s provided to give additional information in

explanation of a question on the form T2070-3.

Corresponding
number on form

I., I.

Additional Remark and/or Explanation

This facility cleans and repairs oil barges. Two oil/water separa-
tor pits were utilized to recover the waste oil generated from the

barge cleaning operations. Earlier this year the pits vere drained
and the bottom sludge was sampled. The test resu1ps from this samp-

1 ling were reviewed by the LA DEQ Hazardous Waste Division, and closure

of the pits by backfilling was approved. The o0il sludge remaining in
the pits was mixed with 30 cubic yards of sandy soil. An above ground
steel tank separator has replaced the pits.

Since closure of the pits was approved by the State Hazardous Waste
Division, no samples will be collected.



LAOI3/7

ATTACHMENT B
REJECTION FORM

FORM # and
HAZSIT # SITE NAME DATE COMPLETED by STATE
LA 37 Delte Shipyard 20703 [ a(12/84

EXPLANATION FOR REJECTION:
(DEFICIENCIES)

% Beport does not reflect the existence of the
+vo mom'\lomhs walls ofer an < si'te mep .
- IC L\)@” SQMOIGS weere “‘a&ﬂ d(}r‘/'/)g. %6 71/‘”76
of te Sfate-cgproved closure | provide #s

dae and aay ober ok perhrest b s/
olosure. (D Revews Shate Liles.

£ VICINITY MaP  ExMlT 8" s very poor M quctld’\/.
SUGGESTED REMEDY FOR 3 ile 4 sepenior repodochon o &

EFICIENCIES: oo b atbaent aualily
~ A - defterent map ot solticent quaiily.
(.,A—ggg) (Cmust be atle {o read eleua.hbns)
O Contact 0.565. o L.6S. for asstsfance.
SIGNATURE: ___ /G f) [ Rsceny DATE: _[&DECSM

NAME OF REVIEWER



.. ~ -w.¢-..—~c

-
-
—
-
-

T -

ix ) i d Tl . .“_... .._v......, _* ~.¢*w
.@..w...._:—. _~.... 4_‘J-_—...m-.—.‘..*. ‘__¢.. ..
.._-&..... ._.L..._ .~? ...* ....& ..... .,.

.-u— .A . s ‘...nf

...;-a?.. ‘ "

N
0 , eyt
.-.IJ *~ h“. ¢.:-m.~.'\.~0 :
TR RA D I

1A CARPE

| —

e w A .
-~ |
i

.'. [ S

.

—

._...—.__ _.w.: -.. \ . ~.\..ﬂ4.ﬂ4..»ﬂ_.~
iy K PR ! s '
_. ' . »“ ..uu ..-..9.0.

. :+._ ... e

.

"
_.m._. il
..._ ..u.__...

uou-A, LA.

1943,

QUADRANBLE MAP,

u.s.&8.

TAKEN FROM

FEET

SCALE

VICINITY MAP

IIB

EXHIBIT




33A37

N
. // o

B —— / (
\ ——

&2 HTS - | = / /
HTSW= 1 —T —_ /
\
HOL DING \
TANKS \\ o
T—HTSW-2 . \

Del/ta Shipyard 4A 01317
Site Map

MONITORING WELLS J P‘”f‘y')rd.P‘ LOf—c‘IrIOﬂ a.”‘( d;ff.’(-r;ﬂ
B-1 (3" by 13')
B-2 (3" by 20")

- . =




INSTRUCTION
suancz IMPOUNDMENTS SITE INSPECTION REPORT Answer and Explaia

(Supplemental Report) LA 01317 as Necessery,

. TYPE OF IMPOQUNDMENTY
Two secondary oil/water separator pits.

2. STABILITY/CONDITION OF EMBANKMENTS

The pits have been backfilled and closed.

3. EVIOENCE OF SITE InSTABILITY (Eresion, Seriling, Sink Heles, e1Cs)

TIves D we

4. CLVIOENCE OF DISPOSAL OF IGNITASLE OR AL ACT'VI wWARTE
Mves M we

.l. ONLY COMPATIBLE WASTES ARE STORED OR DISPOSED OF IN THE IMPOUNDMENT

(X} ves () wo

6. RECORDS CHECKED FOR CONTENTS AND LOCATION OF EACH SURFACE IMPOUNCMENT

(Rves ([Owe

e
J. IMPOUNMDMENT MAS LIMER SYSTEM 7a INTEGRITY OF LINER SYSTEM CHECKED

A vres [ we located in clay soil Oves @ wo

Th, FINDINES 7 8

Subsurface soils have a permeability of 107" to 107~ cm/sec.

8. SOIL STRUCTURE AND SUBSTRUCTURE

Silty clay with traces of sand extend to a depth of 40-50 feet.

3. MONTTORING WELLS
(Rves Ciwe 2 wells, B-1 is 13 feet deep and B-2 is 20 feet deep.

F70. CENGTR. SIDTR, AND OEPTH
veweyn 75' (each) wwem  40' (each)sesrw 5' (each)

31, CALCULATED VOLUMETRIC CAPACITY
15,000 cubic feet

12 PERCE "CAPACITY REMAINING

Closed pits - N/A

13. ESTIMATE FAEEBOARD
N/A

[74: SOCIOS OEPOSITION
(Mves (Cwe Low solids deposited

[T CREGCNC DIsPOSAL METHOD,
None

16. OTHER EQUIPMENT

None

EPA Form T2070-2C 10-79)



Thomas AMyers

Date / Time / Direction

9)izfev . 3:a0on , porrheuct

ents: C/OS&dZ oil fialer

Sepa ratfor vp': 7%

Photographer / Witness

Date / Time / Direction

\

- Comments:

Photographer / Witness

Date / Time./ Direction
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| Sy I WINK ENGINEERING

LNy O Nee B vl o e

MECHANICAL 7520 HAYNE BLVD ® NEW ORLEANS, LA 7016 1899 s TELEPHONE 504/24C 7924
civit
ELECTRICAL
PROCESS

INSTRUMENT

"JuLY 5, 1985

MR. GLENN A. MILLER
ADMINISTRATOR

LOUISIANA DEPARTMENT OF
ENVIRONMENTAL QUALITY -
P.O. BOX 44066

BATON ROUGE, LA 70804

LETTER NO.: WM59-5
RE: DELTA SHIPYARD'S
WASTE SITES AT
HOUMA & DUSON,
LOUISIANA
WINK JOB NO.: 59-051485

DEAR MR. MILLER:

THIS LETTER AND ITS ATTACHMENTS ARE PREPARED PURSUANT TO MY
TELEPHONE CONVERSATIONS ON JUNE 5, 1985, WITH MESSRS. DUDLEY
DEVILLE AND TOM PATTERSON OF YOUR OFFICE. WINK, INC., AN

INDEPENDENT CONSULTING ENGINEERING FIRM, HAS BEEN RETAINED TO
DETERMINE IF THE ABOVE REFERENCED SITES ARE HAZARDOUS.
o 2 A A L A oo =L LA A2 L T L a1 TV S

il Gl M Aauli Rl E et R C QU AR AR D QU E R RNl il RO ONNaEG N ,
G i e R R ey A O S TP
@wwwewss= T THE DUSON YARD THERE IS A SUBMERGED, UNCOVERED STEEL
TANK FILLED WITH A LIQUID SUBSTANCE. ACCORDING TO OUR RESEARCH,
ALL SITES WERE ONCE USED TO DISPOSE OF OIL FIELD DRILLING
MATERIAL. THIS PRACTICE CEASED ABOUT 10 YEARS AGO; HOWEVER, IT
APPEARS FROM OUR ANALYSIS DUMPING HAS OCCURRED INTERMITTENTLY

SINCE THEN. SEVERAL SURFACE SPILLS WERE OBSERVED ON THESE
PROPERTIES AND A CHEMICAL ANALYSIS WAS SUBSEQUENTLY MADE.




. ( (

AT ONE TIME THE SURFACE IMPOUNDMENTS AT HOUMA WERE REGISTERED
WITH THE DEPARTHMENT OF ENVIRONMENTAL QUALITY AS HAZARDOUS WASTE
_ SITES, BUT WERE RECOMMENRDED BY YOUR ENFORCEMENT AGENCY IN
JANUARY, 1984, TO BE REMOVED FROM THE HAZARDOUS WASTE SYSTEM.
CURRENTLY, THESE IMPOUNDMENTS ARE IN THE INACTIVE CLASSIFICATION
AS CONFIRMED BY TELEPHONE ON JUNE 5, 1985. TO DETERMINE THE
SLUDGE AND LIQUID CHEMICAL COMPOSITION AND THEREFORE THE
POTENTIALLY HAZARDOUS NATURE OF THESE SITES, NUMEROUS SAMPLES
WERE COLLECTED AT RANRDOM LOCATIONS AS INDICATED IN ATTACHMENTS 1,
2, 3, 4, & 5. IMPOUNDMENTS 1, 2, 3 IN HOUMA ARE COVERED WITH A
THIN CRUST OF FILL WHILE NOS. 5, 6, 7 ARE EXPOSED. HOUMA AREA
NO. 4 AND DUSON AREA NOS. 2 & 3 ARE ESSENTIALLY LOW SPOTS WHERE
ACCUMULATIONS OF SLUDGE HAVE SETTLED. DUSON AREA NO. 1 CONSISTS
OF A SUBMERGED STEEL TANK OF UNKNOWN DEPTH CONTAINING A LIQUID
SUBSTANCE. SOIL SAMPLES WERE TAKEN AT VARIOUS DEPTHS
APPROXIMATELY 8" FROM THE SUBMERGED TANK TO CEECK FOR LEAKAGE.

ALL INDIVIDUAL SAMPLES FROM EACH IMPOUNDMENT/AREA WERE THOROUGHLY
MIXED TO FORM A COMPOSITE SAMPLE FOR EACH LOCATION. LABORATORY
ANALYSES WERE PERFORMED BY WEST-PAINE OF BATON ROUGE, AND THE
RESULTS ARE CONTAINED IN ATTACHMENT NO. 6.

THE FOLLOWING TESTS WERE PERFORMED ON EACH SAMPLE: _VOA (VOLATILE
ORGANIC AROMATICS), CYANIDE, PHENOL (TOTAL), FLASH POINT (BELOW
1400F), PH, EP TOXICITY, AND OIL & GREASE. BASED ON THE ATTACHED
ANALYSES, THE EPTOXICITYCONSTITUENTS—DO NOT EXCEED THOSE LIMITS
DESCRIBED IN CHAPTER 24, TABLE 5. NEITHER DO THE SUMMATION OF
CONSTITUENTS LISTED IN PARAGRAPHS 24.1 (D) AND (E) AND CHAPTER 17
EXCEED 1000 PPM. IT IS OUR OPINION THAT THESE SITES ARE NOT TO
BE CONSIDERED HAZARDOUS AND WILL NOT NOW OR IN THE FUTURE POSE A
THREAT TO HUMAN HEALTE OR THE ENVIRONMENT.

IF YOUR OFFICE IS IN AGREEMENT THAT THESE FACILITIES ARE NOT
HAZARDOUS, PLEASE FURNISH THE NECESSARY DOCUMENTS TO AUTHORIZE
DECLASSIFICATION OR CONFIRM THAT YOU HAVE CLOSED OUT YOUR FILE.

VERY TRULY YOURS,

Corroenld (
.'L”—' LTl

CONRAD A. DUSSEL, P.E.
PROJECT ENGINEER

CAD: MLV
ATTACHMENTS
CC: DUDLEY DEVILLE (DEQ)
TOM PATTERSON -(DEQ)
HOWARD SEIFE (MILBANK, ET.AL.)

WINK ENGINEERING

A DIVISION OF WiINK I ZDS20R



WINK ENGINEERING
A Division of Wink, Inc.
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ATTACHMENT NO.,
DELTA SHIPYARD SLUDGE SAMPLING PROTOCOL
HOUMA, LA
MAY 20, JUNE 5 & JUNE 6, 1985

SAMPLE NO. DEPTH SAMPLE NO. DEPTH
1A 1'-6" , 5A 21 Q"
1A 2'-p" 5A 3r-on
lA “1_6" SA l"‘-U"
1A 5t-g" 5A 5'-g"
1B 1r-0o" 5B 0'-6"
18 3r-0on 5B 1'-6"
18 516 58 316"
1C SURFACE 5B 5'-Q"
1C - 2'-0" 5C _ SURFACE
1C 310" 5C 1'-Qn
1C gl 5C 21 -Q"
1C 51-6" 5C 5togn
2A 1t-Qn 6A 00_6!1
2A 3r-6" 6A 2'-0"
2A 51-6" 6A yrogn
2B 0'-6" 68 1'-Q"
28 - 2!_6!! BB 21_611
28 4r-gw 68 31_pw
2¢C 1t -p" 68 /o 51 -6
2C 3r-Qn 6C 1r-gn
2C 5t-6" 6C 2' -0
3A 0'-6" - 6C 31 .Qn
3A ©1v-gn 6C y1-gn
3A 3'-6" : 6C 51-Q"
3A - hr-gm ‘ 6D SURFACE
3B I 1'-on ’ 6D 1'-p"
3B 3'-Q" . 6D 2'-6"n
3c 0'-6" _ 6D. 3rogn
3C 2'-0" 7A SURFACE
3C 4r-gn . 7A 210"
Y SURFACE SAMPLES v A 31-0n

. 7B 0'-6
78 216"
78 yr_gn

WINK ENGINEERING
A DIVISION OF WINK INCORPORA



ATTACHMENT NO. 5
DELTA SHIPYARD SLUDGE SAMPLING PROTOCOL
DUSON, LA
JUNE 5, 1985

SAMPLE NO. DEPTH
1A SURFACE (LIQUID)
1B 0'-6" (WITHIN 8" OF PI-
18 1'-o"
18 3'-6"
1B 5'-0"
2 0!_6"
2 1'-o"
2 31-0"
3A SURFACE
3B SURFACE
3C SURFACE
3D SURFACE

WINK ENGINEERING
A DIVISION OF WINK INCORPORA



"WEST-PAINE

(

ATTACHMENT NO. 6

W INC.

7070 GSRI AVE. * BATON ROUGE, LA 70820

SAMPLE ANALYSES

for

WINK ENGINEERING
7520 Hayne Blvd.
New Orleans, Louisiana 70126-1899

ATTENTION: Mr. Conrad A. Dussel

June 11, 1985

n- AnAR



79790 GSRI AVE. * BATON ROUGE. LA 70820

WINK ENGINEERING
New Orleans, Louisiana

June 11, 1985

Samples collected by Wink Engineering as documented by the enclosed
chain-of-custody form, were received at West-Paine Laboratories,
Incorporated on June 5, 1985 and June 7, 1985. The samples were analyzed
according to the Environmental Protection Agency protocol:

A. Test f Tyati ] s SW-846, July 1982:
Parameter Method
Cyanide 9010
Ignitability 1010
EP Toxicity Extraction Procedure 1310

" Arsenic 7060

Barium 7080

Cadmium 7130

Chromium 7190

Lead 7420

Mercury 7470

Selenium 7740

Silver | 7760

Volatile Organic Fraction 8240

I . pH ' 9040

B. Standard Methods for the Examination of Water and Wastewater, 15th
Edition, 1980:

Parameter Method
0il1 & Grease 503C

nal 04.9N02
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Za.bm.atouieo INC.

rnn GSRI AVE. * BATON ROUGE. LA 70820

WINK ENGINEERING
New Orleans, Louisiana

| June 11, 1985

C. Standard Methods for the Examination of Water and Wastewater, 14th
Edition, 1979:

Parameter Method
Phenol 510A, 5108

The results are on the following pages.

Manager

nal oL _2NnQ9



7979 GSRI AVE * BATON ROUGE. LA 70820

WINK ENGINEERING
New Orleans, Louisiana

June 11, 1985

Sample Identification: _DUSON #1 Composite

Date Received: June 5, 1985

Quality Assurance Date/Time
Parameter Results Actual/Found Analyst
Phenol (mg/kg Phenol) 0.53 0.020/0.021 06-07 /0800/BE
Cyanide (mg/kg CN) <0.5 0.100/0.110 06-07/0930/MS
pH (Units) as 4% w/v 8.5 7.0/7.0 06-10/1200/RC
Flashpoint (°F) >200 Not Applicable Not Applicable
0i1 & Grease (mg/kg) 36,100 10.0/8.4 06-10/1600/RH




EST-PAINE

dégfgzatoubouua........--..._.

7970 GSRI AVE. *+ BATON ROUGE, LA 70820 .

WINK ENGINEERING
New Orleans, Louisiana

June 11, 1985

Sample Identification: DUSON_#2 Composite

Date Received: June 5, 1985

Quality Assurance
Parameter Results Actual/Found
Phenol (mg/kg Phenol) 0.43 0.020/0.021
Cyanide (mg/kg CN) <0.5 0.100/0.110
pH (Units) as 4% w/v 9.2 7.0/7.0
Flashpoint (°F) >200 Not Applicable
0il1 & Grease (mg/kg) 53,000 10.0/8.4

Date/Time

Analyst
06-07/0800/BE
06-07/0930/MS
06-10/1200/RC
Not Applicable
06-10/1600/RH

uson

nal




7979 GSRI AVE < BATON ROUGE. LA 70820

WINK ENGINEERING
New Orleans, Louisiana

June 11, 1985

Sample Identification: DUSON #3 Composite

Date Received: June 5, 1985

Parameter Results °"§]1§§1A§33;3nce Dﬂﬁg{;:?e
Phenol (mg/kg Phenol) 0.15 0.020/0.021 06-07 /0800/BE
Cyanide (mg/kg CN) <0.5 0.100/0.110 06-07/0930/MS
pH (Units) as 4% w/v 9.0 7.0/7.0 06-10/1200/RC
Flashpoint (°F) >200 Not Applicable Not Applicable

0i1 & Grease (mg/kg) 163,000 10.0/8.4 06-10/1600/RH
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7979 GSRI AVE. ¢ BATON ROUGE. LA 70820

WINK ENGINEERING
New Orleans, Louisiana

June 11, 1985

Sample Identification :IEESEsTRy

Date Received: June 5, 1985

Quality Assurance

Parameter Results Actual/Found
Phenol (mg/kg Phenol) <0.15 0.020/0.021
Cyanide (mg/kg CN) <0.5 0.100/0.110
J pH (Units) as 4% w/v 7.7 7.0/7.0
Flashpoint (°F) >200 Not Applicable
0il & Grease (mg/kg) 4,650 10.0/8.4

ﬁD’

Date/Time
Analvst

06-07 /0800/BE
06-07 /0930/MS
06-10/1200/RC
Not Applicable

~ 06-10/1600/RH

Ac.2nA"




WEST-PAINE
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7979 GSA: AVE. * BATON ROUGE. LA 70820 .
WINK ENGINEERING
New Orleans, Louisiana
June 11, 1985
Sample Identification: HOUMA #2 Composite
Date Received: June 5, 1985
Quality Assurance Date/Time

Parameter Results Ac 1/Found Ana1zst

Phenol (mg/kg Phenol) <0.15 0.020/0.021 06-07/0800/BE
Cyanide (mg/kg CN) <0.5 0.100/0.110 06-07/0930/MS
pH (Units) as 4% w/v 8.2 7.0/7.0 06-10/1200/RC
Flashpoint (°F) >200 Not Applicable Not Applicable
0il1 & Grease (mg/kg) 2,980 10.0/8.4 06-10/1600/RH
\_

nal a5_720g?
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7979 GSRI AVE. * BATON ROUGE. LA 70820
WINK ENGINEERING
New Orleans, Louisiana
June 11, 1985

J Sample Identification: HOUMA #3 Composite . I

Date Received: June 5. 198
Quality Assurance Date/Time

Parameter Results Actual/Found Analyst
Phenol (mg/kg Phenol) <0.15 0.020/0.021 06-07 /0800/BE
Cyanide (mg/kg CN) <0.5 0.100/0.110 06-07 /0930/MS
pH (Units) as 4% w/v 7.4 7.0/7.0 06-10/1200/RC
Flashpoint (°F) 150 Not Applicable Not Applicable
0il & Grease (mg/kg) 3,100 10.0/8.4 06-10/1600/RH

nal 85-2082



7079 GSRI AVE. ¢« BATON ROUGE. LA 70820

WINK ENGINEERING
New Orleans, Louisiana

June_ll. 1985

Sample Identification:

Date Received: June 5, 1985

Quality Assurance Date/Time
Parameter Results Actual/Found Analyst
Phenol (mg/kg Phenol) 0.69 0.020/0.021 06-07/0800/BE
Cyanide (mg/kg CN) <0.5 0.100/0.110 06-07/0930/MS
pH (Units) as 4% w/v 7.8 7.0/7.0 06-10/1200/RC
Flashpoint (°F) >200 Not Applicable Not Applicable
0il & Grease (mg/kg) 311,000 10.0/8.4 06-11/0906/RH

— ———————————————

nal 85-2082
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7979 GSRI AVE. *+ BATON ROUGE, LA 70820 . 1

WINK ENGINEERING
New Orleans, Louisiana

June 11, 1985

Sample Identification: HOUMA #5 Composite

Date Received: June 7, 1985

Quality Assurance Date/Time

Parameter Results Actual/Found Analyst
Phenol (mg/kg Phenol) 3.0 0.020/0.020 06-10/0860/85
Cyanide (mg/kg CN) <0.5 0.100/0.110 06-07/0930/MS
pH (Units) as 4% w/v 9.1 7.0/7.0 06-10/1200/RC
Flashpoint (°F) >200 Not Applicable Not Applicable

l 0i1 & Grease (mg/kg) 104,000 10.0/8.4 06-11/0900/RH

nal 85-2082




7979 GSRI AVE. * BATON ROUGE, LA 70820

WINK ENGINEERING
New Orleans, Louisiana

June 11, 1985

Sample Identification: HOUMA #6 Composite

Date Received: June 7, 1985

' Quality Assurance
Parameter Results tual/Found
Phenol (mg/kg Phenol) 2.5 0.020/0.020
Cyanide (mg/kg CN) <0.5 0.100/0.110
pH (Units) as 4% w/v 9.3 7.0/7.0
Flashpoint (°F) >200 Not Applicable
0il & Grease (mg/kg) 183,000 10.0/8.4

Date/Time

Analyst
06-10/0800/BE
06-07/0930/MS
06-10/1200/RC
Not Applicable
06-11/0900/RH

n>)
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Y976 GS® AVE + BATON AQUGE L4 7082,

| : WINK ENGINEERING
New Orleans, Llouisiana

May 29, 1985

Sample Jdentification: #7 HOUMA COMPOSITE

J Date Received: Mav 21, 1085

Quality Assurance Date/Time

Parzmeter Resultc Actuzl/Fount Analvst
Phenol (mg/kg Phenol) 2.3 0.020/0.020  05-24/1630/BE
Cyanide (mg/kg CN <0.2 0.10/0.11  05-26/1100/RC
pH (Units) as 45 w/v 9.0 7.0/7.0  05-24/1300/RC
Flashpoint (°F) 5200 0 mmmee- Not Applicable
0i) & Grease (mg/kg) 331,000 10.0/9.2 05-23/2000/FT

nal £5-1075



7979 GSRI AVE. *» BATON ROUGE. LA 7082V

WINK ENGINEERING
New Orleans, Louisiana

June 11, 1985

H The total weight of solid material filtered from the sample as
received is listed below. The Extraction Procedure (EP Toxicity Test) was
employed as specified in the Federal Register, Monday, May 19, 1980,
Appendix 11, pages 33127 - 33128. The results below for sample extract, in
mg/L, represent the concentration in the final leachate. For purpose of
comparison, the maximum allowable concentration of each component is

listed.

Sample Identification: DUSON_# i

Maximum Allow- Quality Assurance Date/
Parameter Results able in Extract Actual/Found Analyst
Arsenic (mg/L As) <0.01 5.0 0.050/0.049 06-10/RM
Barium (mg/L Ba) 0.3 100 2.50/2.54 06-10/RM
Cadmium (mg/L Cd) 0.008 1.0 0.250/0.248 06-10/RM
Chromium (mg/L Cr) <0.01 5.0 0.50/0.51 06-10/RM
Lead (mg/L Pb) <0.04 5.0 2.50/2.46 06-10/RM
Mercury (mg/L Hg) <0.0002 0.2 0.0100/0.0109 06-10/RM
Selenium (mg/L Se) <0.01 1.0 0.050/0.051 06-09/RM
Silver (mg/L Ag) <0.01 5.0 0.50/0.50 06-10/RM

Sample Weight: 104.44 gm

‘ﬁ

JUZoN
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79790 GSRI AVE * BATON ROUGE, LA 70820

WINK ENGINEERING
New Orleans, Louisiana

June 11, 1985

The total weight of solid material filtered from the sample as
received is listed below. The Extraction Procedure (EP Toxicity Test) was
employed as specified in the Federal Register, Monday, May 19, 1980,
Appendix II, pages 33127 - 33128. The results below for sample extract, in
mg/L, represent the concentration in the final leachate. For purpose of
comparison, the maximum allowable concentration of each component is
listed.

Sample Identification: DUSON _#2, Composite

Maximum Allow- Quality Assurance Date/
Parameter Results able in Extract Actual/Found Analyst
Arsenic (mg/L As) <0.01 5.0 0.050/0.049 06-10/RM
Barium (mg/L Ba) 0.2 100 2.50/2.54 06-10/RM
Cadmium (mg/L Cd) 0.016 1.0 0.250/0.248 06-10/RM
Chromium (mg/L Cr) <0.01 5.0 0.50/0.51 06-10/RM
Lead (mg/L Pb) <0.04 5.0 2.50/2.46 06-10/RM
Mercury (mg/L Hg) <0.0002 0.2 0.0100/0.0109 06-10/RM
Selenium (mg/L Se) <0.01 1.0 0.050/0.051 06-09/RM
Silver (mg/L Ag) <0.01 5.0 0.50/0.50 06-10/RM

Sample Weight: 103.64 gm

nal ar_2n09
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79 GSRI AVE. » BATON ROUGE, LA 70820

WINK ENGINEERING
New Orleans, Louisiana

June 11, 1985

The total weight of solid material filtered from the sample as
received is listed below. The Extraction Procedure (EP Toxicity Test) was
employed as specified in the Federal Register, Monday, May 19, 1980,
Appendix II, pages 33127 - 33128. The results below for sample extract, in
mg/L, represent the concentration in the final leachate. For purpose of
comparison, the maximum allowable concentration of each component is
listed.

Sample Identification: DUSON #3, Composite |

Maximum Allow- Quality Assurance Date/
Parameter Results able i tract Actual/Found Analyst
Arsenic (mg/L As) <0.01 5.0 0.050/0.049 06-10/RM
Barium (mg/L Ba) 0.3 100 2.50/2.54 06-10/RM
Cadmium (mg/L Cd) 0.016 1.0 0.250/0.248 06-10/RM
Chromium (mg/L Cr) <0.01 5.0 0.50/0.51 06-10/RM
Lead (mg/L Pb) 0.12 5.0 2.50/2.46 06-10/RM
Mercury (mg/L Hg) <0.0002 0.2 0.0100/0.0109 06-10/RM
Selenium (mg/L Se) <0.01 1.0 0.050/0.051 06-09/RM
Silver (mg/L Ag) <0.01 5.0 0.50/0.50 06-10/RM

Sample Weight: 103.77 gm

~ne mmA




7970 GSAI AVE. « BATON ROUGE, LA 70820

WINK ENGINEERING
New Orleans, Louisiana

June 11, 1985

The total weight of solid material filtered from the sample as
received is listed below. The Extraction Procedure (EP Toxicity Test) was
employed as specified in the Federal Register, Monday, May 19, 1980,
Appendix II, pages 33127 - 33128. The results below for sample extract, in
mg/L, represent the concentration in the final leachate. For purpose of
comparison, the maximum allowable concentration of each component is
listed.

Sample Identification: “=TOUMRTL COMwedte

Maximum Allow- Quality Assurance Date/
Parameter Results able in Extract Actual/Found Analyst
Arsenic (mg/L As) <0.01 5.0 0.050/0.049 06-10/RM
Barium (mg/L Ba) <0.1 100 2.50/2.54 06-10/RM
Cadmium (mg/L Cd) 0.012 1.0 0.250/0.248 06-10/RM
Chromium (mg/L Cr) <0.01 5.0 : 0.50/0.51 06-10/RM
Lead (mg/L Pb) <0.04 5.0 . 2.50/2.46 06-10/RM
Mercury (mg/L Hg) <0.0002 0.2 0.0100/0.0109 06-10/RM
Selenium (mg/L Se) <0.01 1.0 . 0.050/0.051 06-09/RM
Silver (mg/L Ag) <0.01 5.0 . 0.50/0.50 06-10/RM

Sample Weight: 100.84 gm

nal 85-2N8? |



7979 QSR AVE. » BATON ROUGE. LA 70820

WINK ENGINEERING
New Orleans, Louisiana

June 11, 1985

The total weight of solid material filtered from the sample as
received is listed below. The Extraction Procedure (EP Toxicity Test) was
employed as specified in the Federal Register, Monday, May 19, 1980,
Appendix II, pages 33127 - 33128. The results below for sample extract, in
mg/L, represent the concentration in the final leachate. -For purpose of
comparison, the maximum allowable concentration of each component is

listed.

Sample Identification: HOUMA Composite

Maximum Allow- Quality Assurance Date/
Parameter Results able in Extract Actual/Found Analyst
Arsenic (mg/L As) 0.02 5.0 0.050/0.049 06-10/RM
Barium (mg/L Ba) 0.2 100 2.50/2.54 06-10/RM
Cadmium (mg/L Cd) 0.016 1.0 0.250/0.248 06-10/RM
Chromium (mg/L Cr) <0.01 5.0 0.50/0.51 06-10/RM
Lead (mg/L Pb) <0.04 5.0 2.50/2.46 06-10/RM
Mercury (mg/L Hg) <0.0002 0.2 0.0100/0.0109 06-10/RM
Selenium (mg/L Se) <0.01 1.0 0.050/0.051 06-09/RM
Silver (mg/L Ag) <0.01 5.0 0.50/0.50 06-10/RM

Sample Weight: 103.07 gm

¥

nal RE-20R2
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79 GSRI AVE ¢ BATON ROUGE. LA 7082V

WINK ENGINEERING
New Orleans, Louisiana

June 11, 1985

The total weight of solid material filtered from the sample as
received is listed below. The Extraction Procedure (EP Toxicity Test) was
employed as specified in the Federal Register, Monday, May 19, 1980,
Appendix II, pages 33127 - 33128. The results below for sample extract, in

mg/L, represent the concentration in the final leachate.
comparison, the maximum allowable conceniration of each component is

Sample Weight: 102.30 gm

For purpose of

listed.

Sample Identification: HOUMA #3. Composite

Maximum Allow- Quality Assurance Date/
Parameter Results able in Extract Actual/Found Analyst
Arsenic (mg/L As) 0.1 5.0 0.050/0.049 06-10/RM
Barium (mg/L Ba) <0.01 100 2.50/2.54 06-10/RM
Cadmium (mg/L Cd) <0.005 1.0 0.250/0.248 06-10/RM
Chromium (mg/L Cr) <0.01 5.0 0.50/0.51 06-10/RM
Lead (mg/L Pb) <0.04 5.0 2.50/2.46 06-10/RM
Mercury (mg/L Hg) <0.0002 0.2 0.0100/0.0109 06-10/RM
Selenium (mg/L Se) <0.01 1.0 0.050/0.051 06-09/RM
Silver (mg/L Aqg) <0.01 5.0 0.50/0.50 06-10/RM

nal

85-2082



7979 GSRI AVE. » BATON ROUGE, LA 70820

WINK ENGINEERING

New Orleans, Louisiana
June 11, 1985
The total weight of solid material filtered from the sample as
received is listed below. The Extraction Procedure (EP Toxicity Test) was
employed as specified in the Federal Register, Monday, May 19, 1980,
Appendix II, pages 33127 - 33128. The results below for sample extract, in
mg/L, represent the concentration in the final leachate. For purpose of
comparison, the maximum allowable concentration of each component is
listed.
Sample Identification: MA #4. Composit
Maximum Allow- Quality Assurance Date/
Parameter Results able in Extract Actual/Found Analyst
J Arsenic (mg/L As) <0.01 5.0 0.050/0.049 06-10/RM
Barium (mg/L Ba) 0.1 100 2.50/2.54 06-10/RM
Cadmium (mg/L Cd) 0.008 1.0 0.250/0.248 06-10/RM
Chromium (mg/L Cr) <0.1 5.0 0.50/0.51 06-10/RM
Lead (mg/L Pb) 0.91 5.0 2.50/2.46 06-10/RM
Mercury (mg/L Hg) <0.0002 0.2 0.0100/0.0109 06-10/RM
Selenium (mg/L Se) <0.01 1.0 0.050/0.051 06-09/RM
Silver (mg/L Ag) <0.01 5.0 0.50/0.50 06-10/RM
Sample Weight: 103.50 gm

nal a&_2nao
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7979 GSRI AVE. « BATON ROUGE. LA 70820

WINK ENGINEERING
New Orleans, Louisiana

June 11, 1985

The total weight of solid material filtered from the sample as
received is listed below. The Extraction Procedure (EP Toxicity Test) was
employed as specified in the Federal Register, Monday, May 19, 1980,
Appendix II, pages 33127 - 33128. The results below for sample extract, in
mg/L, represent the concentration in the final leachate. For purpose of
comparison, the maximum allowable concentration of each component is
listed.

Sample Identification: HOUMA #5. Composite

Maximum Allow- Quality Assurance Date/
Parameter Results able in Extract Actual/Found Analyst
Arsenic (mg/L As) 0.04 5.0 0.050/0.049 06-10/RM
Barium (mg/L Ba) 2.6 100 2.50/2.54 06-10/RM
Cadmium (mg/L Cd) 0.016 1.0 0.250/0.248 06-10/RM
Chromium (mg/L Cr) 0.48 5.0 0.50/0.51 06-10/RM
Lead (mg/L Pb) 1.5 5.0 2.50/2.46 06-10/RM
Mercury (mg/L Hg) <0.0002 0.2 0.0100/0.0109 06-10/RM
Selenium (mg/L Se) <0.01 1.0 0.050/0.051 06-09/RM
Silver (mg/L Ag) <0.01 5.0 0.50/0.50 06-10/RM
Sample Weight: 107.50 gm

. —_—
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7979 GSRI AVE. * BATON ROUGE. LA 70820

New Orleans, Louisiana

WINK ENGINEERING

June 11, 1985

The total weight of solid material filtered from the sample as
received is listed below. The Extraction Procedure (EP Toxicity Test) was
employed as specified in the Federal Register, Monday, May 19, 1980,
Appendix II, pages 33127 - 33128. The results below for sample extract, in
mg/L, represent the concentration in the final leachate. For purpose of
compafison, the maximum allowable concentration of each component is

Tisted.
Sample Identification: MA Composit
Maximum Allow- Quality Assurance Date/
Parameter Results able in Extract Actual/Found Analyst
Arsenic (mg/L As) 0.07 5.0 0.050/0.049 06-10/RM
Barium (mg/L Ba) 1.7 100 2.50/2.54 06-10/RM
Cadmium (mg/L Cd) 0.016 1.0 0.250/0.248 06-10/RM
Chromium (mg/L Cr) 0.56 5.0 0.50/0.51 06-10/RM
Lead (mg/L Pb) 102 500 2-50/2.46 06-10/RM
Mercury (mg/L Hg) <0.0002 0.2 0.0100/0.0109 06-10/RM
Selenium (mg/L Se) <0.01 1.0 0.050/0.051 06-09/RM
Silver (mg/L Aqg) <0.01 5.0 0.50/0.50 06-10/RM
Sample Weight: 102.80 gm
\ ; J
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("ﬁﬁ AVL ¢ BATON ROUGL L» 70820 1
WINK ENGINEERING
New Orleans, Louisiana
May 29, 1985
The total weight of solid material filtered from the sample as
received is listed below. The Extraction Procedure (EP TOxi;ity Test) was
employed as specified in the Federal Register, Monday, May 19, 1980,
Appendix 11, pages 33127 - 33128. The results below for sample extract, in
mg/L, represent the concentration in the final leachate. For purpose of
comparison, the maximum allowable concentratior of each compenant s
listed.
Sample ldentification: #7 HOUMA COMPOSITE
Maximum Allow-  Quality Assurance Date/
Paramater Results  able in Extract Actual/Found Analvst
Arsenic (mg/L As) 0.0° 5.0 0.50/0.4¢ 05-23 /v
Barium (mg/L Ba) 0.7 100 2.50/2.36 05-24 /RN,
Cadmium (mg/L Cd) <0.005 - 1.0 0.250/0.250 05-23/VM
Chromium (mg/L Cr) 0.02 5.0 0.50/0.50 05-24 /RM
Lead (mg/L Pb) 0.12 5.0 2.50/2.50 05-24/RM
Mercury (mg/L Hg) <0.0002 0.2, 0.0100/0.0105 05-23/WM
Selenium (mg/L Se) 0.03 1.0 0.050/0.048 05-23/VM
Silver (mg/L Ag) <0.01 5.0 0.50/0.50 05-23/V¥

Sample Weicht: 102.06

- 85-1925
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r/?‘ ( Wink -ngineering

Pt
o . 3
i w{m’ﬂg_ New Orleans. Louisiana

TOTSGSAIAVE. » BATON ROUGE. LA 70008 060585-51-53

PRIORITY POLLUTANTS A1l results in milligrams per kilog
VOLATILES FRACTIONS

Duson #1 Duson #2 Duson #3
Benzene <0.02 <0.02 <0.02
Bromoform <0.02 <0.02 <0.02
Carbon tetrachloride ' <0.02 <0.02 <0.02
Chlorobenzene <0.02 0.27 <0.02
Chlorodibromomethane <0.02 <0.02 <0.02
Chloroethane <0.02 <0.02 <0.02
2-Chloroethylvinyl ether <0.02 <0.02 <0.02
Chloroform <0.02 <0.02 <0.02
1,2-Dichlorobenzene <0.02 <0.02 <0.02
1,4-Dichlorobenzene <0.02 <0.02 <0.02
1,3-Dichlorobenzene <0.02 <0.02 <0.02
Dichlorobromomethane <0.02 <0.02 <0.02
1,1-Dichloroethane <0.02 <0.02 <0.02
1,2-Dichloroethane <0.02 <0.02 <0.02
1,1-Dichloroethene <0.02 <0.02 <0.02
trans-1,2-Dichloroethene <0.02 <0.02 <0.02
1,2-Dichloropropane <0.02 <0.02 <0.02
cis-1,3-Dichloropropene <0.02 <0.02 <0.02
trans-1,3-Dichloropropene <0.02 <0.02 <0.02
Ethylbenzene 0.06 0.65 <0.02
Methy 1bromide <0.02 <0.02 <0.02
Methylchloride <0.02 <0.02 <0.02
Methylene chloride <0.02 <0.02 <0.02
1,1,2,2-Tetrachloroethane <0.02 <0.02? <0.02
Tetrachloroethene <0.0? <0.02 <0.02
Toluene ‘ 0.07 0.70 £0.02
1,1,1-Trichloroethane <0.02 <0.02 <0.02
1,1,2-Trichloroethane <0.02 <0.02 <0.02
Trichloroethene <0.02 <0.02 <O.d§
Trichlorofluormethane <0.02 <0.02 <0.02
Vinyl.chloride <0.02 <0.02 <0.02
Total Xylene (semiquantitative) 0.46 6.7 <0.02

Date of Analyses 06-07-85 06-07-85 06-07-85":




BN ‘ Wink L..gineering

o8 New Orleans, Louisiana
“Y, {aémnadnueonw‘
7079 GSRIAVE * BATON ROUGE, LA 70808 : 060585-54-57

PRIORITY POLLUTANTS
VOLATILES FRACTIONS

A1l results in milligrams per kilogre

i
-1 Houma #2 Houma #3 Houma #4
Benzene <0.02 <0.02 <0.02 <0.02
Bromoform <0.02 <0.02 <0.02 <0.02
Carbon tetrachloride <0.02 <0.02 <0.02 <0.02
Chlorobenzene <0.02 <0.02 <0.02 <0.02
Chlorodibromomathane <0.02 <0.02 <0.02 <0.02
Chloroethane <0.02 <0.02 <0.02 <0.02
2-Chioroethylvinyl ether <0.02 <0.02 <0.02 <0.02
Chloroform <0.02 <0.02 <0.02 <0.02
1,2-Dichlorobenzene <0.02 <0.02 <0.02 <0.02
1,4-Dichlorobenzene <0.02 <0.02 <0.02 <0.02
1,3-Dichlorobenzene <0.02 <0.02 <0.02 <0.02
Dichlorobromomethane <0.02 <0.02 <0.02 <0.02
1,1-Dichloroethane <0.02 <0.02 <0.02 <0.02
1,2-Dichloroethane <0.02 <0.02 0.02 <0.02
1,1-Dichloroethene <0.02 <0.02 <0.02 <0.02
trans-1,2-Dichloroethene <0.02 <0.02 <0.02 <0.02
1,2-Dichloropropane <0.02 <0.02 <0.02 <0.02
cis-1,3-Dichloropropene <0.02 <0.02 <0.02 <0.02
trans-1,3-Dichloropropene <0.02 <0.02 <0.02 <0.02
Ethylbenzene <0.02 <0.02 <0.02 <0.02
Methylbromide <0.02 <0.02 <0.02 <0.02
Methylchloride <0.02 <0.02 <0.02 <0.02
Methylene chloride <0.02 <0.02 <0.02 <0.02
1,1,2,2-Tetrachloroethane <0.02 <0.02 <0.02 <0.02
Tetrachloroethene <0.02 <0.02 <0.02 <0.02
Toluene ' 0.02 <0.02 <0.02 <0.02
1,1,1-Trichloroethane <0.02 <0.02 <0.02 <0.02
1,1,2-Trichloroethane <0.02 <0.02 <0.02 <0.02
Trichloroethene <0.02 <0.02 <0.02 <0.02
Trichlorofluormethane <0.02 <0.02 <0.02 <0.02
Vinyl chloride <0.02 <0.02 <0.02 <0.02
Total Xylene (semiquantitative) <0.02 <0.02 <0.02 <0.02

Date of Analyses 06-07-85 06-07-85  06-07-85 06-07-85
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SR WEST-PAINE

’.},&o 0rion INC. New Orleans, Louisiana
TRIVUSHIAVE = BATON ROUGE, LA T08u8 060785-45-46
PRIORITY POLLUTANTS All results in milligrams per kilogr
VOLATILES FRACTIONS 'pﬂw
Houma #5- Houma #6

Benzene <0.04 <0.04
Bromoform <0.04 <0.04
Carbon tetrachloride <0.04 <0.04
Chlorobenzene -y S
Chlorodibromomethane <0.04 <0.04
Chloroethane <0.04 <0.04
2-Chloroethylvinyl ether <0.04 <0.04
Chloroform <0.04 <0.04
1,2-Dichlorobenzene <0.04 <0.04
1,4-Dichlorobenzene ' <0.04 <0.04
1,3-Jichlorobenzene <0.04 <0.04
Dichlorobromomethane <0.04 <0.04
1,1-Dichloroethane <0.04 <0.04
1,2-Dichloroethane <0.04 <0.04
1,1-Dichloroethene <0.04 <0.04
trans-1,2-Dichloroethene <0.04 <0.04
1,2-Dichloropropane <0.04 <0.04
cis-1,3-Dichloropropene <0.04 <0.04
trans-1,3-Dichloropropene <0.04 <0.04
thylbenzene S L
Methylbromide <0.04 <0.04
Methylichloride <0.04 <0.04
Methylene chloride <0.04 <0.04
1,1,2,2-Tetrachloroethane <0.04 <0.04
Tetrachloroethene <0.04 <0.04
Toluene ¢ qE—— Sy
1,1,1-Trichloroethane <0.04 <0.04
1,1,2-Trichloroethane <0.04 <0.04
Trichloroethene <0.04 <0.04
Trichlorofluormethane ' <0.04 <0.04
Vinyl chloride <0.04 <0.04
Total Xylene (semiquantitative) b o?
Date of Analyses 06-07-85 06-07-85




vtﬁgléf;qﬂ) Wink Eﬂ,,neering
g‘; qu"r‘l’AINB New Orleans, Louisiana
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7979 LSk AVE o BATON HUUGE, LA T08US 052185-4§-46

PRIORITY POLLUTANTS A1l results in milligrams per kilogram
VOLATILLS FRACTIOHS

Houma #7 Composite

Benzene _ - <0.02
Bromoform <0.02
Carbon tetrachloride <0.02
Chlorobenzene £0.02
10rod iLronons chand _ <0.02
Chloroethane £0.02
2-Chloroethylvinyl ether <0.02
Cnlorofcrm £0.02
1,2-Dichlorobenzene <0.02
1,4-Dichlorobenzene <0.02
1,3-Dichlorobenzene £0.02
Dichlorobroiromethane £0.02
1,1-Dichloroethane £0.02
1,2-Dichloroethane £0.02
1,1-Dichloroethene <0.02
trans-1,2-Dichloroethene <0.02
1,2-Dichloropropane <0.02
cis-1,3-Dichloropropene . o <0.02
trans-1, 3-Dichloropropene <0.02_
Ethylbenzene <0.02
Methylbromide <0.02
Metnylichloride <0.02
Methylene chloride <0.0?
1,1,2,2-Tetrachloroethane <0.0?
Tetracnloroethene <0.02
Toluene <0.02
1,1,1-Trichloroethane <0.02
1,1,2-Trichloroethane <0.02
Jricnloroethene . . <0.02
Trichlorofluormethane <0.02
Vinyl chloride . L <0.0?
Total Xylene (semiquantitative) __ <0.02

Date of Analyses . ) -05-27-85_
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the alluvium on the fringes of the valley. The sharp de-
crease in the depth of fresh water occurrence (pl. 3) marks
the southern limit of flushing by fresh water in Pliocene
deposits.

Yields of wells in the deposits of Pliocene age generally
are less than those from the overlying Quaternary deposits.
The largest known yield from Pliocene deposits in area 1
is about 1,000 gpm from a well at Oakdale, in Allen Par-
ish. Only a few wells have been completed in strata of
Pliocene age in area 1 mainly because of the availability
of large quantities of water from the overlying Quaternary
deposits. The primary reason for the development of this
aquifer is to obtain water of a better quality than that
from the overlying Quaternary deposits. Two analyses of
water from the Pliocene in area 1 are included in table 7.
These analyses indicate that the water is of the soft so-
dium bicarbonate type, but, both samples were greatly
discolored, probably due to organic matter, and had a
somewhat high total iron content. In addition, water from
well Ev-142 contains fluoride in a concentration high
enough to cause severe mottling of the teeth of children.

In area 2 many wells are completed in Pliocene de-
posits to take advantage of the good quality of water and
high arfesian head. Flowing wells are common through-
out this area except in the Baton Rouge area where large
withdrawals of water for municipal and industrial sup-
plies have lowered the piezometric surface. The largest
yield from the Pliocene sediments in area 2 is a natural
flow of about 3,200 gpm from a municipal-supply well at
Slidell.

Analyses of water from four wells in area 2 are listed
in table 7. These analyses indicate that the water typically
is the soft, sodium bicarbonate type. Other chemical con-
stituents vary in concentration areally and with depth.
Shallower wells generally yield acid-tending waters with
lower dissolved-solids content and greater quantities of iron
than water from the deeper wells. Three of the samples
of water from area 2 were slightly discolored. This color
would not be readily apparent, but one well (SL-166)
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yields water which has a color higher than the limit of
20 set by the U.S. Public Health Service.

QUATERNARY SYSTEM

The Quaternary deposits of Louisiana are composed
of sediments of Pleistocene and Recent age. The Pleisto-
cene deposits are of two general types; an approximately
coastwise, gulfward-thickening wedge of deltaic sediments
and the relatively thin, veneerlike deposits which form
the stream terraces and alluvial valley fills. The deposits
of Recent age form a thin mantle of sand, silt, and clay
restricted to stream valleys and coastal areas. The Recent
deposits generally are thin and not important as aquifers;
therefore, they are not differentiated from the deposits of
Pleistocene age on plate 2. The deposits of Pleistocene age
that have been divided into formations by Fisk (1988,
1940, and 1944) and Jones (19564) comprise several hydro-
logic units which do not coincide with the formations.

It is difficult to differentiate between the coastwise
Quaternary deposits and the underlying Pliocene deposits
in those areas where the basal Quaternary deposits are
not gravelly. The lack of distinctive lithologic units at the
contact of Pliocene and Quaternary deposits is illustrated
by the composite electrical log of the Miocene, Pliocene,
and Quaternary deposits (fig. 13). Thus, correlations must
be considered approximate because of the lithologic simi-
larity of the two deposits. The Quaternary depos-
its throughout the State are composed of gravel, sand, silt,
and clay and range in thickness from less than 50 feet
in central and northern Louisiana to more than 3,600 feet
near the coast. They are shown as one unit on the fence
diagram (pl. 2).

The Quaternary deposits, which blanket most of Lou-
isiana (pl. 1 and fig. 16), yield about two-thirds of all
the ground water pumped in the State. To describe the
availability of fresh water the Quaternary deposits have
been divided into upland and valley deposits. The rela-

“tively thin Quaternary valley deposits fill the major stream

valleys and blanket the coastal areas. The Quaternary up-
land deposits also consist of two major groups—the rela-
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Figure 16. Map sho the approximate area where rocks of
the Quaternary system contain fresh water.

tively thin terraced deposits which flank the stream val-
leys of northern Louisiana and the coastwise terraced de-
posits which dip and thicken toward the coast. (See pl. 2.)

QUATERNARY VALLEY DEPOSITS

The Quaternary valley deposits are recharged mainly
from rainfall. The streams that flow across these deposits
normally are effluent during most of the year, and ground-
water discharge contributes significantly to the base flow
of these streams. The hydraulic gradient near the streams
is reversed during high-water stages, and the streams
become influent for brief periods. However, on a yearly
basis the discharge into streams exceeds the recharge from
them. The valley deposits are recharged to a small extent
from upward movement of water from underlying aquifers
of Tertiary age and from lateral movement from adjacent
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Quaternary upland deposits. Movement of ground water in
the valley deposits is generally toward the major streams
and downstream, because of the gradient imposed by to-
pography.

The occurrence of fresh ground water is irregular in
the lower Mississippi River valley. (See fig. 16—east of
well 1-63 and south of well Or-100.) The occurrence of
fresh ground water in this area may be related to the
positions of ancestral channels of the Mississippi River.

Valley deposits throughout much of the State are com-
posed of sand and gravel near the base and become pro-
gressively finer grained toward the top. The basal sand
and gravel is a prolific source of water and wells in the
deposits yield as much as 4,000 gpm.

Analyses of water from five wells completed in Qua-
ternary valley deposits are given in table 8. These analyses
show that the water generally is very hard and has a
high total iron content. The hardness ranges from 228 ppm
to 480 ppm. All the analyses listed in table 8 show a total
iron content in excess of the U.S. Public Health Service’s
recommended limit of 0.3 ppm. However, the potentially
high yields of wells in these deposits and the relatively
low water temperature make these deposits an excellent
source of water for irrigation and some industrial purposes.

QUATERNARY UPLAND DEPOSITS

TERRACED DEPOSITS OF NORTHERN LOUISIANA

The terraced deposits which flank the stream valleys
and cap the older formations in northern Louisiana are
recharged by local rainfall. Ground water in these deposits
generally is under water-table conditions and moves from
topographically high positions to local stream valleys.

The terraced deposits generally are composed of a
sedimentary sequence which ranges in grain size from
coarse at the base to fine at the top, much like the de-
posits in the valley areas. The lower part of the section
in many areas contains gravel, but the yields of wells com-
pleted in these deposits, generally are small because of the
relatively thin saturated thickness of the deposits.
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The analyses of water from two wells (G-29 and RR-
97) completed in these deposits are given in table 9, and
the locations of the wells are shown on figure 16. Water
from these deposits has a very low dissolved-solids content
and is soft. Excessive total iron concentrations (greater
than 0.3 ppm) would require some treatment to make the
water completely suitable for domestic use.

COASTWISE TERRACES AND THEIR SUBSURFACE
EQUIVALENTS

The terraced deposits of northern Louisiana coalesce
with their coastwise equivalent in the southern third of
the State. The coastwise deposits gradually dip and thicken
gulfward. These sediments have been named the Chicot
reservoir in southwestern Louisiana (Jones, 1954, p. 138).
The equivalent but finer textured sequence in south-
eastern Louisiana is unnamed.

The deposits are recharged mainly by rainfall in the
outcrop areas throughout southern Louisiana. In south-
western Louisiana, because of heavy withdrawals there are
several additional sources of recharge. These sources of re-
charge are from water moving through the confining beds
(Jones, 19564, p. 170-172) and perennially or periodically
from streams that incise the aquifers. Such recharge is un-
desirable where the water in the streams is salty, such as
in the lower Vermilion River (Jones, 1954, p. 164-170).
The hydraulic gradient in southwestern Louisiana in the
recent past has been toward the Gulf of Mexico; how-
ever, heavy withdrawals for irrigation and industry have
reversed the gradient along the coast and caused saline
waters to move slowly northward. This movement is dis-
cussed by Jones (1954, p. 228-225), Fader (1957, p. 21),
and Harder (1957, p. 158-160).

The coastal terrace deposits in southeastern Louisiana
are a part of a larger hydraulic system. The distribution
of head with depth in aquifers in the northern part of the
area indicates that water from precipitation enters the ter-
raced deposits, either in the outcrop area or through beds
that are only partly confining, and migrates downward
through the deposits and into the underlying aquifers. The
land surface is underlain by clay in the southern part of
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the area; however, some water from precipitation may mi-
grate through this confining bed into the coastal terraced
deposits. Deeper aquifers, which contain water under
greater hydrostatic head, probably are additional sources
of recharge.

Yields of wells completed in these deposits generally
are large. The largest yield is about 6,000 gpm from a
well for rice irrigation in southwestern Louisiana, where
the average yield of irrigation wells is about 1,800 gpm.
The potential yield of wells is less in the outcrop area be-
cause of the thinning of the aquifer.

The dissolved-solids content of the water is low in the
outcrop areas of the coastal terraced deposits, as typified
by the analysis of water from well R-463 (table 9). Miner-
alization of ground water increases downdip, as indicated
by a comparison of the analyses of water from wells R-463
and Wa-564 with those of water from wells in the central
and southern parts of the coastal area. (See table 9 and
fig. 16.) The deposits in a large part of southwestern
Louisiana and the northern part of southeastern Louisiana
generally contain water having an objectionable quantity
of iron. Wells R-463 and Wa-564, near ihe outcrop area,
yield water having a relatively low pH and a high iron con-
tent. The water generally is soft in southeastern Louisi-
ana; however, the water in southwestern Louisiana may
increase in hardness as it moves downdip.
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Delta Shipyard (CERCLIS ID LAD058475419)
Sediment Characterization Sampling Volatile Organics Results (ug/kg)

1 .l.lf'a:bloroelhanc ND | - 13 w 68 U 21 uw 21 u 18 w 18 w
1,1,2,2-Tetrachloroethane ND { - 13 w 68 U 21w 21 w 18 w 18 w
1,1,2-Trichloroethane ND --e- 13 ul 68 U 21 W 21 U 18 Ul 18 w
1,1-Dichloroethanc ND | - 13 w 68 U 21 U 21 U 18 U 18 w
1,1-Dichloroethene ND o 13 ul 68 U 21 U 21 U 18 U 18 W
1,2-Dichlorocthane ND — 13 w 68 U 21 U 21 U 18 U 18 w
1,2-Dichlorvethene (total) ND | - 13 w 68 U 21 U 21 U 18 u 18 w
1,2-Dichloropropane ND — 13 w 68 U 21 W 21 U I8 w 18 w
2-Butanone ND e 13 w 68 U 21 U 21 U 18 U 18 w
2-Hexanone ND | - 13 w 68 U 21 w 21 w 18 w 18 w
4-Methyl-2-pentanone ND — 13 w 68 U 21 W 21w 18 us 18 W
Acetone ND — 13 w 160 w 2t U 21 U 18 U 18 w
Benzene ND — 13 w 21 w 21 U 18 w 18 w
Bromodichloromethane ND | - 13 u 68 U 21 w 21 U 18 w 18 ul
Bromoform ND | - 13 w 68 U 21 v 21 U 18 u 18 w
Bromomethane ND D 13 w 68 U 21 U 21 U 18 U 18 w
Carbon disulfide ND | - 13 u 68 U 21 U 21 U i8 U 18 W
Carbon tetrachloride ND - 13 w 68 U 21 w 21 U 18 w 18 w
Chlorobenzene ND o 13 w 68 U 21w 21w 18 w 18 w
Chloroethane ND — 13 W 68 U 21 U 21 U 18 U 18 w
Chloroform ND 13 w 68 U 21 U 21 U 18 U 18 w
Chloromethane ND -eeee 13 w 68 U 21 U 21 U 18 U 18 w
cis-1,3-Dichloropropene ND o 13 u 68 U 21 U 21 U 18 w 18 uj
Dibromochloromethane ND | - 13 w U 21 w 21 U 18 w 18 w
Ethylbenzene ND | 13w . 21 U 21 _ul 18w 18 W
Mothylene Chloride ND — 13 vl 68 U 21 U 21 U 18 U 18 w
Styrene ND o 13 w 68 U 21 w 21w 18 w 18 w
Tetrachlorocthene ND | - 13 w 68 21 w 21 w 18 w 18 w

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WBSTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT B8 RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PRRMISSION OF EPA.



(Continued)
Delta Shipyard (CERCLIS ID LAD058475419)
Sediment Characterization Sampling Volatile Organics Results (ug/kg)

Toluene 5 15 13 w 43 1 C-BSQL 21 ui 5 I 18 w 18 w
trans-1,3-Dichloropropene ND | - 13 v 68 U 21w 21 U 18 w 18 us
Trichloroethene ND 13 w 68 U 21 ul 21 U 18 w 18 w
Vinyl Chloride - ND | - 13 w 21 U 21 U 18 U 18 w
Xylenes (total) ND | - 13 w 21 ul 21 W 18 w 18 wi

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.



Deita Shipyard (CERCLIS ID LAD058475419)
Sediment Characterization Sampling Semi-Volatile Organics Results (ug/kg)

1,2,4-Trichlorobenzene ND | - 430 U 4500 U 700 U 690 U 580 U 580 U
1,2-Dichlorobenzene ND — 430 U 4500 U 700 u 690 U 580 u S80 U
1,3-Dichlorobenzene ND | - 430 U 4500 U 700 U 690 U 580 U 580 U
1,4-Dichlorobenzene ND | - 430 U 4500 U 700 U 690 U 580 u 580 U
2,2-Oxybis(1-chloropropane) ND | - 430 U 4500 U 700 U 690 U 580 U 580 u
2,4,5-Trichlorophenol ND | - 1000 U 11000 U 1700 U 1700 u 1400 U 1400 U
2,4,6-Trichlorophenol ND | - 430 U 4500 U 700 U 690 U 580 u 580 U
2,4-Dichlorophenol ND | - 430 U 4500 U 700 U 690 U 580 U 580 u
2,4-Dimethylphenol ND | - 430 U 4500 U 700 U 690 U 580 u 580 U
2,4-Dinitrophenol ND | - 1000 U 11000 U 1700 U 1700 U 1400 U 1400 U
2-Chloronaphthalene ND | - 430 U 4500 U 700 U 690 U 580 U 580 u
2-Chlorophenol ND | - 430 U 4500 U 700 U 690 U 580 u 580 U
2-Methyinaphthalene 69 207 430 U A 000 700 U 690 U 580 U 580 U
2-Methylphenol ND | - 430 U 4500 U 700 U 690 U 580 U 580 u
2-Nitroaniline ND ey 1000 U 11000 U 1700 U 1700 U 1400 U 1400 U
2-Nitrophenol ND | - 430 U 4500 U 700 U 690 U 580 U 580 u
3,3'-Dichlorobenzidine ND | - 430 ul 4500 U 700 U 690 U 580 U 580 U
3-Nitroaniline ND | - 1000 U 11000 U 1700 u 1700 U 1400 U 1400 U
4,6-Dinitro-2-methylphenol ND | - 1000 UR 11000 U 1700 u 1700 u 1400 U 1400 U
4-Bromophenyl-phenylether ND | - 430 UR 4500 U 700 U 690 U 580 U 580 U
4-Chloro-3-methylphenol ND | - 430 U 4500 U 700 U 690 U 580 U 580 U
4-Chloroaniline ND | - 430 U 4500 U 700 u 600 U 580 U 580 U
4-Chlorophenyl-phenylether ND | - 430 U 4500 U 700 U 690 U 580 U 580 U
4-Methylphenol ND | - 430 U 4500 U 700 U 690 U 580 U 580 U
4-Nitroaniline ND | - 1000 U 11000 U 1700 U 1700 v 1400 U 1400 U
4-Nitrophenol ND | - 1000 UR 11000 U 1700 u 1700 u 1400 U 1400 U
Acenaphthene ND 430 U 1800 J C-BSQL 700 U 470 1 C-BSQY 580 U 34 1 CcBSQL
Acenaphthylene ND | 430 U 550 ) C-BSQL 700 U 89 I CBsQ 60 1 c-BsQy 46 J C-BSQL

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.



(Continued)
Delta Shipyard (CERCLIS ID LAD058475419)

Sediment Characterization Sampling Semi-Volatile Organics Results (ug/kg)

Anthracene ND | - 430 UR 540 1 C-BSQL 700 u 82 1 CBsSQL
Benzo(a)anthracene ND | - 430 U 440 J C-BSQL 700 U 310 1 C-BSQL
Benzo(a)pyrene ND | - 210 J C-BSQL| 700 U 190 1 C-BSQL|
Benzo(b)fluoranthene ND X 450 J C-BSQL 700 U 410 1 C-BsQU
Benzo(g b.i)perylene ND | - 430 ul 4500 U 700 U J 290 J C-BSQL|
Benzo(k)fluoranthene ND = 430 w 4500 U 700 U 690 U 580 U 580 U
bis(2-Chloroethoxy)methane ND | - 430 U 4500 U 700 U 690 U 580 u 580 u
bis(2-Chlorocthylether ND | 430 U 4500 U 700 U 690 U 580 U 580 U
bis(2-Ethylhexyl)phthalate ND — 430 w 4500 U 700 U 190 J C-BsSQY 120 J C-BsQU 580 U
Butylbenzylphthalate ND | - 430 w 4500 U 700 U 690 U 580 U 580 U
Carbazole ND 430 UR 4500 U 700 U U 87 1 CBSQL
Chrysene / ND | - ) 460 J C-BSQL 700 U 1 270 J C-BsSQL
Di-n-butylphthalate ND | - 430 UR 4500 U 700 U 690 U 580 U 580 U
Di-n-octylphthalate ND | - 430 w 4500 U 700 U 690 U 580 U 580 u
Dibenz(a,h)anthracene ND | - 430 w 4500 U 700 U . 180 J C-BSQL 580 U
Dibenzofuran ND 430 U 1300 J C-BSQL 700 U 120 1 C-BSQY 580 U 580 u
Dicthylphthalate ND 430 U 4500 U 700 U 690 U 580 v 580 u
Dimethylphthalate ND | - 430 U 4500 U 700 U 690 U 580 U 580 U
Fluoranthene ND | - 430 UR 4500 U 700 U 008 ) 1 530 1 CBSQL
Fluorene ND | - 430 U { 700 U 310 1 c-BsQU 580 u 40 J C-BSQL
Hexachlorobenzene ND | - 430 ur 4500 U 700 U 690 U 580 U 580 u
Hexachlorobutadiene ND | - 430 U 4500 U 700 U 690 U 580 U 580 U
Hexachlorocyclopentadiene ND | - 430 U 4500 U 700 U 690 U 580 U 580 U
Hexachlorocthane ND e 430 U 4500 U 700 U u 580 U 580 U
Indeno(l1,2,3-cd)pyrene ND | - 430 u 4500 U 700 U 390 ) C-BSQU 210 7 C-BSQL
Isephorone ND 430 U 4500 U 700 U 690 U 580 U 580 U
N-Nitroso-di-n-propylamine ND | - 430 U 4500 U 700 U 690 U 580 U S80 U
N-Nitrosodiphenylamine ND | - 430 UR 4500 U 700 U 690 U 580 U 580 U

’ - _ Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable to the Site.
I BB RS BREBRRKD 55 ROY B WEstON, N IUPRGASL Y Folk . HHALL Mot B RAL

EAskb OR bISELOSED IN WHGLE OR IN pART WHHGUT THE ERPRESS, WRHHEN BLRMIBSKON G A



(Continued)
Delta Shipyard (CERCLIS ID LAD058475419)
Sediment Characterization Sampling Semi-Volatile Organics Results (ug/kg)

| Naphthalene

700

580

ND enee u u 690 580 U u
Nitrobenzene ND eeee 430 U 4500 U 700 U 690 580 U 580 U
Pentachlorophenol ND o 1000 UR 11000 U 1700 U 1400 U 1400 U
Phenanthrene " ND - 430 UR - RBOG 700 U 310 1 csQi 440 1 c-BsQU
Phenol ND — 430 U 4500 U 700 U 580 U 580 U
Pyrene ND e 430 w 740 J C-BSQL 700 U 570 1 C-BsQU 390 1} C-BSQL

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.




Delta Shipyard (CERCLIS ID LAD058475419)
Sediment Characterization Sampling Pesticides Results (ug/kg)

:;I)DD @ ND | e u U 8 U 8 U
4,4'-DDE ND | - 43 U 45 U 7 Ul 69 U 58 U 58 U
44'-DDT ND —— 4.3 UR 45 U 7 U 69 U 58 U 58 U
Aldrin ~_ND o 22 U 23 U 3.6 uI 35 U 3 u 3 u
alpha-BHC ND | - 22 U 23 U 3.6 w 35 U 3 u 3 u
alpha-Chlordane ND o 22 U 45 U 36 u 35 U 3 U 032 ] C-BsQL
beta-BHC 7.4 22.2 12 1T 23 U 1.1 v 35 u 3 U 3 U
delta-BHC ND 22 U 23 U 3.6 U 35 U 0.26 J C-BSQL 3 u
Dieldrin ND — 43 U 45 U 7 ul 69 U 58 U 58 U
Endosulfan I ND e 22 U 23 U 36 U 35 u 3 u 3 u
Endosulfan II ND -mee 43 U 45 U 7 U 69 U 58 U 58 U
Endosulfan sulfate ND | - 43 U 45 U 7 U 69 U 58 U 58 U
Endrin ND | - 43 U 45 U 7 W 69 U 58 U 58 U
Endrin aldchyde ND o 43 U 13 JT CNA 7 U 69 U 58 U 58 U
Endrin ketone ND ——— 7.1 JT CNA 1 1 CBSQL 7 U 69 U 58 U 58 U
amma-BHC (lindane) ND | - 22 U 23 U 36 w 35 v 3 u 3 U
| gamma-Chlordane 1.1 33 22 U 98 IJT CNA 3.6 u 039 0.26 026
Heptachlor ND — 22 U 1.5 J CBSQL 0.17 Jv CBSQL 35 U 3 u 3 u
Heptachlor cpoxide 1.3 3.9 37 I 23 W 35 u 3 u 3 u
Methoxychlor ND e S 23 U 3.7 1 C-BSQL 35 u 30 U 30 U
Toxaphene ND —enee 220 w 230 u 360 U 350 u 300 U 300 U

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.




Delta Shipyard (CERCLIS ID LAD058475419)
Sediment Characterization Sampling Polychorinated Biphenyls Results (ug/kg)

Aroclor-1016 ND —— 43 U 45 U 70 U 69 U 58 U 58 U
Aroclor-1221 ND - 88 U 92 w 140 U 140 U 120 U 120 U
Aroclor-1232 ND | - 43 w 45 U 70 U 69 U 58 u 58 U
Aroclor-1242 " ND eeee 43 w 45 U 70 U 69 U 58 U 58 U
Aroclor-1248 ND o 43 W 45 U 70 U 69 U 58 U 58 U
Aroclor-1254 ND 43 w 45 U 70 U 69 U 58 U 58 U
Aroclor-1260 ND o 43 W 45 U 70 U 69 U 58 U 58 U

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.




ALUMINUM

Delta Shipyard (CERCLIS ID LAD058475419)
Sediment Characterization Sampling Metals Results (mg/kg)

ANTIMONY ND -
ARSENIC 49 14.7

BARIUM 5540 16620

BERYLLIUM 0.29 0.87

CADMIUM ND -

CALCIUM 86100 258300

CHROMIUM 58.3 174.9 54.4 35.2 27.8 39.1 428
COBALT 5 15 A 11.4 88 13.5 10.5 W 16.8 C-NA|
COPPER 66.8 2004 75.2 48.4 33.6 61.3 552 I 458 )
CYANIDE ND p— 0.67 0.65 085 U 0.95 088 U 1.1 u
IRON 23200 69600 10200 19800 16400 21400

LEAD 92 276 ; 158 181 195 125
MAGNESIUM 5300 15900 2850 2100 2470 3740 3270 4610
MANGANESE 245 735 480 231 120 280 509
MERCURY ND | : 021
NICKEL 9.4 28.2 18.9 12.9 24.4 19.4 28.4 C-NA
POTASSIUM 703 2109 1140 1760 1420 1610
SELENIUM ND — 0.27 025 U 029 U
SILVER 14 4.2 2.2 3.5 3.3
SODIUM 241 723 331 181 289 253 360
THALLIUM 0.5 1.5 0.61 041 0.76 0.47 0.62
VANADIUM 9 27 24.4 18.7 14.9 25.4 19.5 s}

ZINC 805 2415 835 302 149 449 444 245

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.



Delta Shipyard (CERCLIS ID LAD058475419)
Sediment Characterization Sampling Explosives Results (ug/kg)

2,4-Dinitrotoluene ND — 430 UR 4500 U 700 U 690 U 580 u 580 U
2,6-Dinitrotoluene I w~ — | 43 v 4500 U 700 U 690 U 580 U 580 U

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable (o the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.



Delta Shipyard (CERCLIS ID LAD058475419)
Sediment Background Sampling Volatile Organics Results (ug/kg)

1,1,1-Trichloroethane ND — 15 w
1,1,2,2-Tetrachloroethane ND e 15 W
1,1,2-Trichloroethane ND — 15 w
1,1-Dichloroethane "ND ] - 15 w
1,1-Dichloroethene ND euen 15 w
1,2-Dichlorvethanc ND | - 15 u
1,2-Dichloroethene (total) ND o 15 w
1,2-Dichloropropane ND } - 15 w
2-Butanone ND | - 15 w
2-Hexanone ND | - 15 w
4-Methyl-2-pentanone ND — 15 us
Acclone ND | - 15 u
Benzene ND o 15 w
Bromodichloromethane ND e 15 w
Bromoform ND e 15 w
Bromomethane ND | - 15 us
Carbon disulfide ND --eee 15 w
Carbon tetrachloride ND e 15 w
Chlorobenzene ND o 15 w
Chlorocthane ND --ee- 15 w
Chloroform ND e 15 u
Chloromethane ND o 15 w
cis-1,3-Dichloropropene ND — 15 w
Dibromochloromethane ND o 15 w
Ethylbenzene ND — 15 w
Methyléne Chloride ND ——eee 15 w
Styrene ND —eeee 15 w
Tetrachloroethene ND - 15 w

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.



(Continued)
Delta Shipyard (CERCLIS ID LAD058475419)
Sediment Background Sampling Volatile Organics Results (ug/kg)

Toluene 5 15 5 I
trans-1,3-Dichloropropene ND | - 15 w
Trichloroethene ND | - 15 w
Vinyl Chloride “"ND | - 15 w
Xylenes (total) ND | - 15 u

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable to the Site.
THIS DOCUMENT WAY PREPARED BY ROY . WESTON, INC: EXPRESSLY FOR EPA. [T SHALL NOT BH RELBASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.



Delta Shipyard (CERCLIS ID LAD058475419)
Sediment Background Sampling Pesticides Results (ug/kg)

4,4-DDD

ND

----- 51 u

4,4-DDE ND | - 510 u
44'-DDT ND | - 51 U
Aldrin -ND | - 26 U
alpha-BHC ND | - 26 U
alpha-Chlordane ND | - 26 U
beta-BHC 7.4 22.2 74 T
delta-BHC ND | - 26 U
Dieldrin ND |} - 51 U
Endosulfan 1 ND | - 26 U
Endosulfan 11 ND | - 51 u
Endosulfan sulfate ND | - 51 U
Endrin ND | - 51 U
Endrin aldehyde ND | - 51 U
Endrin ketone ND | - 51 u
amma-BHC (lindane) ND | - 26 U
rzamma-Chlordane 1.1 33 1.1
Heptachlor ND | - 26 U
Heptachlor epoxide 1.3 3.9 13 I
Methoxychlor ND | - 26 U
Toxaphene ND e 260 U

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable (o the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.




Delta Shipyard (CERCLIS ID LAD058475419)
‘Sediment Background Sampling Polychorinated Biphenyls Results (ug/kg)

Aroclor-1016 .ND | - 51 U
Aroclor-1221 ND | - 100 U
Aroclor-1232 ND | - 51 U
Aroclor-1242 - ND | - 51 u
Aroclor-1248 ND e 51 u
Aroclor-1254 ND | - 51 u
Aroclor-1260 ND | - 51 U

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.



Delta Shipyard (CERCLIS ID LAD058475419)
. Sediment Background Sampling Semi-Volatile Organics Results (ug/kg)

1,2,4-Trichlorobenzene

ND | - 510 U
1,2-Dichlorobenzene ND — 510 U
1,3-Dichlorobenzene ND | - 510 U
1,4-Dichlorobenzene “ND | 510 U
2,2'-Oxybis(1-chloropropane) ND | - 510 U
2,4,5-Trichlorophenol ND | - 1200 U
2,4,6-Trichlorophenol ND | - 510 U
2.4-Dichlorophenol ND | - 510 U
2,4-Dimethylphenol ND | - 510 U
2,4-Dinitrophenol ND — 1200 U
2-Chloronaphthalene ND e 510 U
2-Chlorophenol ND | - 510 U
2-Methylnaphthalene 69 207 69 I
2-Methylphenol ND | - 510 U
2-Nitroaniline ND emem 1200 U
2-Nitrophenol ND e 510 U
3,3-Dichlorobenzidine ND | - 510 w
3-Nitroaniline ND | - 1200 U
4,6-Dinitro-2-methylphenol ND | - 1200 U
4-Bromophenyl-phenylether ND | - 510 U
4-Chloro-3-methylphenol ND | - 510 v
4-Chloroaniline ND | - 510 U
4-Chlorophenyl-phenylether ND o 510 U
4-Mcthylphenol ND o 510 u
4-Nitroaniline ND | - 1200 U
4-Nitrophenol ND e 1200 U
Acenaphthene ND | - 510 u
Acenaphthylene ND | 510 U

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED DY ROY F. WESTON, INC. EXPRESSL Y FOR EPA. IT S8HALL NOT BB RELEASHD OR DISCLOSED IN WHOLE OR IN PART WITHOUT THB EXPRESS, WRITTEN PERMISSION OF EPA,




(Continued)
Delta Shipyard (CERCLIS ID LAD058475419)
_ Sediment Background Sampling Semi-Volatile Organics Results (ug/kg)

Anthracene ND | - 510 U
Benzo(a)anthracene ND | - 510 ws
Benzo(a)pyrene ND | - 510 w
Benzo(b)fluoranthene "ND | - 510 w
Benzo(g h.i)perylenc ND | - 510 w
Benzo(k)fluoranthene ND | - 510 ur
bis(2-Chloroethoxy)methane ND | - 510 v
bis(2-Chloroethyl)ether ND | - 510 U
bis(2-Ethylhexyl)phthalate ND | - 510 w
Butylbenzylphthalate ND | - 510 w
Carbazole ND — 510 U
Chrysene ND | - 510 w
Di-n-butylphthalate ND | - 510 u
Di-n-octylphthalate ND | - 510 ¥
Dibenz(a,h)anthracene ND | - 510 w
Dibenzofuran ND --eee 510 u
Diethylphthalate ND | - 510 U
Dimethylphthalate ND | - 510 u
Fluoranthene ND | - 510 U
Fluorene ND | - 510 u
Hexachlorobenzene ND e 510 u
Hexachlorobutadiene ND | - 510 u
Hexachlorocyclopentadiene ND | - 510 U
Hexachloroethane ND | - 510 u
Indeno(1,2,3-cd)pyrene ND | - 510 w
Isophorone ND | - 510 U
N-Nitroso-di-n-propylamine ND | - 510 u
N-Nitrosodiphenylamine ND | - 510 U

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR [N PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.




(Continued)
Delta Shipyard (CERCLIS ID LAD058475419)
. Sediment Background Sampling Semi-Volatile Organics Results (ug/kg)

Naphthalene ND | - 510 U
Nitrobenzene ND — 510 U
Pentachlorophenol ND | 1200 U
Phenanthrene - ND | - 510 U
Phenol ND | - 510 v
Pyrene ND | - 510 w

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Autributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.



Delta Shipyard (CERCLIS ID LAD058475419)
Sediment Background Sampling Metals Results (mg/kg)

ALUMINUM 3400 10200 3400
ANTIMONY ND | - 7.6 U}
ARSENIC 49 14.7 49 v
BARIUM 5540 16620 5540
BERYLLIUM 0.29 0.87 0.29
CADMIUM ND o 1 v
CALCIUM 86100 258300 86100
CHROMIUM 58.3 174.9 58.3
COBALT 5 15 5 v
COPPER 66.8 200.4 668 J
CYANIDE ND P 0.67 U
IRON 23200 69600 23200
LEAD 92 276 92
MAGNESIUM 5300 15900 5300
MANGANESE 245 735 245
MERCURY ND oeee 0.13 w
NICKEL 9.4 28.2 9.4
POTASSIUM 703 2109 703
SELENIUM ND aaae 0.19 w
SILVER 1.4 4.2 1.4
SODIUM 241 723 241
THALLIUM 0.5 1.5 05 I
VANADIUM 9 27 9
ZINC 805 2415 805

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable 1o the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.



Sediment Background Sampling Explosives Results (ug/kg)

Delta Shipyard (CERCLIS ID LAD058475419)

2,4-Dinitrotoluene

ND

510 u

2,6-Dinitrotoluene

ND

510 U

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F, WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.




Delta Shipyard (CERCLIS ID LAD058475419)
Soil Characterization Sampling Volatile Organics Results (ug/kg)

1,1,1-Trichloroethane ND -eeen 13 W 14 U
1,1,2,2-Tetrachlorocthane ND —— 13 w 14 U
1,1,2-Trichloroethane ND amaem 13 uj 14 U
1,1-Dichloroethane ND | - 13 w 14 U
1,1-Dichlorocthene ND — 13 w 14 U
1,2-Dichloroethane ND o 13 w 14 U
1,2-Dichlorocthene (total) ND o 13 w 14 U
1,2-Dichloropropane ND | - 13 w 14 U
2-Butanone ND ——— 13 w 14 U
2-Hexanone ND -eene 13 w 14 U
4-Methyl-2-pentanone ND o 13w 14 U
Acetone ND e 13 w 40 U
Benzene ND —_— 13 u 14 U
Bromodichloromethane ND | - 13 w 14 U
Bromoform i ND o 13 w 14 U
Bromomethane ND — 13 w 14 v
Carbon disulfide ND | - 13 W 14 U
Carbon tetrachloride ND o 13 uw 14 U
Chlorobenzene ND — 13 w 14 U
Chloroethane ND o 13 w 14 U
Chloroform ND et 13 w 14 Uu
Chloroinethane ND ~—e 13 w 14 U
cis-1,3-Dichloropropene ND e 13 w 14 U
Dibromochloromethane ND o 13 w 14 U
Ethylbenzene ND — 13 w 14 U
Methylene Chloride ND — 13 W 14 U
Styrenc ND | - 13 us 14 U
Tetrachlorocthene ND | - 13 w 14 U

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS. WRITTEN PERMISSION OF EPA



(Continued)
Delta Shipyard (CERCLIS ID LAD058475419)
Soil Characterization Sampling Volatile Organics Results (ug/kg)

Toluene ND — 13 w 14 U
trans-1,3-Dichloropropene ND e 13 w 14 U
Trichloroethene ND — 13 w 14 U
Vinyl Chloride ND — 13 w 14 U
Xylenes (total) ND e 13 w 14 U

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.




Delta Shipyard (CERCLIS ID LAD058475419)

g/kg

1,2,4-Trichlorobenzene ND o 440 U 470 U
1,2-Dichlorobenzene ND 440 U 470 U
1,3-Dichlorobenzene ND e 440 U 470 U
1.4-Dichlorobenzene ND e 440 U 470 U
2,2'-Oxybis(1-chloropropane) ND — 440 U 470 U
2,4,5-Trichlorophenol ND o 1100 U 1100 U
2.4,6-Trichlorophenol ND o 440 U 470 U
2.4-Dichlorophenol ND | - 440 U 470 U
2,4-Dimethylphenol ND — 440 U 470 U
2 4-Dinitrophenol ND —euee 1100 U 1100 U
2-Chloronaphthalenc ND | - 440 U 470 U
2-Chlorophenol ND — 40 U 470 U
2-Methylnaphthalene ND | - 40 U 250 ] C-BsQL
2-Methylphenol ND | - 440 U 470 U
2-Nitroaniline ND — 1100 U 1100 U
2-Nitrophenol ND -meme 440 U 470 U
3,3"-Dichlorobenzidine ND | - 440 U 470 U
3-Nitroaniline ND o 1100 U 1100 U
4,6-Dinitro-2-methylphenol ND o 1100 U 1100 U
4-Bromophenyl-phenylether ND - 440 U 470 U
4-Chloro-3-methylphenol ND | - 440 U 470 U
4-Chloroaniline ND | - 440 U 470 U
4-Chlorophenyl-phenylether ND | - 40 U 470 U
4-Methyiphenol ND | - 440 U 470 U
4-Nitroaniline ND o 1100 U 1100 U
4-Nitrophcnol ND o 1100 U 1100 U
Acenaphthene ND — 440 U 470 U
Acenaphthylene ND | - 440 U 470 U

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSL Y FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.




ND

(Continued)
Delta Shipyard (CERCLIS ID LAD058475419)
Soil Characterization Sampling Semi-Volatile Organics Results (ug/kg)

Anthracene —-aee 51 1 C-BSQL 470 U
Benzo(a)anthracene 33 99 100 J C-BSQL 95 1
Benzo(a)pyrene ND - 86 J C-BSQL 470 U
Benzo(b)fluoranthene 53 159 130 I 85 J
Benzo(g, h,i)perylene ND — 100 ) C-BSQL 470 U
Benzo(k)fluoranthene ND o 440 U 470 U
bis(2-Chloroethoxy)methane ND -—mem 440 U 470 U
bis(2-Chlorocthyl)ether ND - 440 U 470 U
bis(2-Ethylhexyl)phthalate 130 390 71 1 470 U
Butylbenzylphthalate ND | - 440 U 470 U
Carbazole ND e 440 U 470 U
Chrysenc 83 249 120 J 200 I
Di-n-butylphthalate ND — 440 U 470 U
Di-n-octylphthalate ND o 440 U 470 U
Dibenz(a,h)anthracene ND o 440 " U 470 U
Dibenzofuran ND e 440 U 470 u
Diethylphthalate ND | - 440 U 470 U
Dimethylphthalate ND | - 440 U 470 U
Fluoranthene 68 204 210 J C-BSQL 430 1 C-BSQL
Fluorene ND --eee 440 v 470 U
Hexachlorobenzene ND o 440 U 470 U
Hexachlorobutadiene ND e 440 U 470 U
lHexachlorocyclopentadiene ND o 440 U 470 U
Hexachloroethane ND o 440 U 470 U
Indeno(1.2,3-cd)pyrene ND eeee 84 1 CBSQL 470 U
Isuphorone ND ——nem 440 U 470 U
N-Nitroso-di-n-propylamine ND -—eee 440 U 470 U
N-Nitrosodiphenylamine ND o 440 U 470 U

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.



(Continued)
Delta Shipyard (CERCLIS ID LAD058475419)
Soil Characterization Sampling Semi-Volatile Organics Results (ug/kg)

Phenanthrene 32 96 120 ) C-BSQL| 480 C-BSQL,
Phenol ND e 440 U 470 U
Pyrene 52 156 130 I 260 J C-BSQL

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSL Y FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.



Delta Shipyard (CERCLIS ID LAD058475419)
Soil Characterization Sampling Pesticides Results (ug/kg)

4,4'-DDD ND — U 47 U
4,4'-DDE ND o 44 U 47 U
44'-DDT ND -eeen 44 U 47 U
Aldrin ND | - 23 U 24 U
alpha-BHC ND e 23 U 24 U
alpha-Chlordane 0.35 1.05 054 J 24 U
beta-BHC ND | - 1.1 J C-BSQL 0.64 J C-BSQL]
delta-BHC ND | - 23 U 24 U
Dicldrin ND | - 44 U 47 U
Endosulfan 1 ND | - 23 U 24 U
Endosulfan 11 ND | - 44 U 47 U
Endosulfan sulfate ND | - 44 U 47 U
Endrin ND — 44 U 47 U
Endrin aldehyde ND e 44 U 47 U
Endrin ketone ND — 44 U 47 U
| gamma-BHC (lindane) ND o 23 U 24 U
| gamma-Chlordane 0.34 1.02 1.1 J CBsQL 24 U
Heptachlor ND | - 23 U 24 U
Heptachlor epoxide ND | - 026 J C-BSQL 24 U
Mcthoxychlor ND o 22 U 24 U
Toxaphene ND -e-en 230 U 240 U

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.



Delta Shipyard (CERCLIS ID LAD058475419)
Soil Characterization Sampling Polychorinated Biphenyls Results (ug/kg)

Aroclor-1016 ND | 4 u 47 U
Aroclor-1221 ND | - 89 U 9% U
Aroclor-1232 ND — 4 vu 47 u
Aroclor-1242 ND ————- 4 U 47 U
Aroclor-1248 ND | - 4 U 47 U
Aroclor-1254 ND | - 4 U 47 U
Aroclor-1260 ND | 4 U 47 v

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.



Delta Shipyard (CERCLIS ID LAD(058475419)
Soil Characterization Sampling Metals Results (mg/kg)

ALUMINUM 9330 27990 8660 11500
ANTIMONY 8.1 24.3 78
ARSENIC 1.7 23.1 20.7 v
BARIUM 4920 14760 2 14700
BERYLLIUM 0.7 2.1 0.59 0.86
CADMIUM ND | -

CALCIUM 17300 51900 11100 9230
CHROMIUM 18.5 55.5 :
COBALT 9.1 27.3 12.3 12
COPPER 32.8 98.4 63.8 469 J
CYANIDE ND | - 0.66 U 069 U
IRON 16400 49200 18800 22000
LEAD 117 351 345 174
MAGNESIUM 4200 12600 3460 4430
MANGANESE 467 1401 530 410
MERCURY ND 977 39
NICKEL 212 81.6 16.5 19.1
POTASSIUM 1890 5670 1580 2180
SELENIUM 0.34 1.02 0.53 0.5
SILVER 1.9 5.7 29 1.8
SODIUM 164 492 219 490
THALLIUM 0.53 1.59 06 0.51
VANADIUM 23.7 71.1 24.3 29.1
ZINC 206 618 367

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable to the Site,
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.



Delta Shipyard (CERCLIS ID LAD058475419)
Soil Characterization Sampling Explosives Results (ug/kg)

u 470 U
470 U

2 4-Dinitrotoluene ND ————

El8

2,6-Dinitrotoluene ND ——

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.



Delta Shipyard (CERCLIS ID LAD058475419)
Soil Background Sampling Volatile Organics Results (ug/kg)

1,1,1-Trichloroethane ND —— 15 u
1,1,2,2-Tetrachloroethane ND | - 15 u
1,1,2-Trichloroethane ND —— 15 U
1,1-Dichloroethane "ND | - 15 u
1,1-Dichloroethene ND | - 15 U
1,2-Dichloroethane ND | - 15 u
1,2-Dichloroethene (total) ND | - 15 U
1,2-Dichloropropane ND | e 15 u
2-Butanone ND | - 15 u
2-Hexanone ND | 15 U
4-Mcthyl-2-pentanone ND ——— 15 U
Acetone ND | - 15 u
Benzene ND ———- 15 U
Bromodichloromethane ND | - 15 U
Bromofonn ND | - 15 u
Bromomethane ND ——— 1s u
Carbon disulfide ND | - 15 u
Carbon tetrachloride ND | e 15 u
Chlorobenzene ND — 15 u
Chlorocthane ND S 15 U
Chloroform ND { - 15 U
Chloromethane ND - 15 u
cis-1,3-Dichloropropene ND | 15 u
Dibromochloromethane ND | - 15 U
Ethylbenzene ND | 15 U
Methylene Chloride ND | 15 u
Styrene ND | - 15 u
Tetrachloroethene ND | .- 15 U

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSL Y FOR BPA. IT SHALL NOT BE RELEASBD OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.




(Continued)
Delta Shipyard (CERCLIS ID LAD058475419)
Soil Background Sampling Volatile Organics Results (ug/kg)

Toluene ND | - 15 u
trans-1,3-Dichloropropenc ND | 15 u
Trichloroethene ND | 15 u
Vinyl Chloride - ND - 15 U
Xylenes (total) ND | - 15 U

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Atiributable o the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.



Delta Shipyard (CERCLIS ID LAD058475419)
Soil Background Sampling Pesticides Results (ug/kg)

4,4-DDD ND | - 49 U
4,4-DDE ND | - 49 U
4,4-DDT ND eem 49 U
Aldrin " ND e 25 U
alpha-BHC ND |} 25 U
alpha-Chlordane 0.35 1.05 035 I
beta-BHC ND | - 25 U
delta-BHC ND | - 25 U
Dieldrin ND | - 49 U
Endosulfan 1 ' ND } - 25 U
Endosulfan 11 ND | - 49 U
Endosulfan sulfate ND | - 49 U
Endrin ND “eeen 49 u
Endrin aldehyde ND --one 49 U
Endrin ketone ND | - 49 U
| gamma-BHC (lindane) ND | - 25 U

amma-Chlordane 0.34 1.02 034 1
Heptachlor ND | - Q.14 1
Heptachlor epoxide ND — 25 u
Methoxychlor ND | 25 U
Toxaphene ND | - 250 U

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F; WESTON, INC; EXPRESSLY FOR EPA. IT SHALL NOT BB RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS; WRITTEN PERMISSION OF EPA.



Delta Shipyard (CERCLIS ID LAD058475419)
Soil Background Sampling Polychorinated Biphenyls Results (ug/kg)

Aroclor-1016 ND | - 49 U
Aroclor-1221 ND | - 100 U
Aroclor-1232 ND | - 49 U
Aroclor-1242 "ND | - 49 U
Aroclor-1248 ND R 49 U
Aroclor-1254 ND |  — 49 U
Aroclor-1260 ND | 49 U

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable to the Site.
THIS BOCUMENT WAS PREPARED BY ROY F. WESTON, INC. BXPRESSLY FOR EPA: 1T SHALL NOT BB RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS; WRITTEN PERMISSION OF EPA.



Delta Shipyard (CERCLIS ID LAD058475419)
Soil Background Sampling Semi-Volatile Organics Results (ug/kg)

1,2,4-Trichlorobenzene ND | - 490 U
1,2-Dichlorobenzene ND | - 490 U
1,3-Dichlorobenzene ND — 490 U
1,4-Dichlorobenzene - ND ——- 490 U
2,2'-Oxybis(1-chloropropane) ND | - 490 U
2,4,5-Trichlorophenol ND } - 1200 U
2,4,6-Trichlorophenol ND . 49 U
2,4-Dichlorophenol ND | - 490 U
2,4-Dimethylphenol ND | - 490 U
2,4-Dinitrophenol ND | - 1200 u
2-Chloronaphthalene ND | - 490 U
2-Chlorophenol ND | e 490 U
2-Methylnaphthalene ND | - 490 U
2-Methylphenol ND | - 490 U
2-Nitroaniline ND ——- 1200 U
2-Nitrophenol ND ———— 490 U
3,3'-Dichlorobenzidine ND | - 49 U
3-Nitroaniline ND | 1200 u
4,6-Dinitro-2-methylphenol ND | - 1200 U
4-Bromophenyl-phenylether ND | - 490 U
4-Chloro-3-methylphenol ND | - 490 U
4-Chloroaniline ND S 49 U
4-Chlorophenyl-phenylether ND e 490 U
4-Methylphenol ND | - 490 U
4-Nitroaniline ND | - 1200 U
4-Nitrophenol ND | - 1200 U
Acenaphthene ND S 490 U
Acenaphthylene ND } 490 U

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC, EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.




(Continued)
Delta Shipyard (CERCLIS ID LAD058475419)
Soil Background Sampling Semi-Volatile Organics Results (ug/kg)

Anthracene ND ————- 490 U
Benzo(a)anthracene 33 99 33 1
Benzo(a)pyrenc ND_ | 490 U
Benzo(b)fluoranthene - 53 159 53
Benzo(g,h.i)perylenc ND | - 490 U
Benzo(k)fluoranthene ND | - 490 U
bis(2-Chloroethoxy)methane ND |} - 490 U
bis(2-Chloroethyl)ether ND ——een 490 U
bis(2-Ethylhexyl)phthalate 130 390 130 J
Butylbenzylphthalate ND ————n 400 U
Carbazole ND - 490 U
Chrysene 83 249 83 J
Di-n-butylphthalate ND | - 490 U
Di-n-octylphthalate ND - 49 U
Dibenz(a,h)anthracene ND | - 490 U
Dibenzofuran ND I 490 U
Diethylphthalate ND | - 490 U
Dimethylphthalate ND —— 49 U
Fluoranthene 68 204 68 I
Fluorene ND — 490 U
Hexachlorobenzene ND | - 490 U
Hexachlorobutadiene ND | 490 U
Hexachlorocyclopentadiene ND | - 490 U
Hexachloroethane ND | 49 U
Indeno(1,2,3-cd)pyrene ND | 490 U
Isaphorone ND ——- 490 U
N-Nitroso-di-n-propylamine ND i 490 U
N-Nitrosodiphenylamine ND - 49 U

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSL Y FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.



(Continued)
Delta Shipyard (CERCLIS ID LAD058475419)
Soil Background Sampling Semi-Volatile Organics Results (ug/kg)

' Naghthalene ND e 490 U
Nitrobenzene ND | - 490 U
Pentachlorophenol ND o 1200 u
Phenanthrene - 32 96 32
Phenol ND } - 490 U
Pyrene 52 156 52 i

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.



Delta Shipyard (CERCLIS ID LAD058475419)
Soil Background Sampling Metals Results (mg/kg)

ALUMINUM 9330 27990 9330
ANTIMONY 8.1 243 81 I
ARSENIC 1.3 23.1 77 W
BARIUM 4920 14760 4920
BERYLLIUM 0.7 2.1 0.7
CADMIUM ND e 11 U
CALCIUM 17300 51900 17300
CHROMIUM 18.5 55.5 18.5
COBALT 9.1 27.3 9.1
COPPER 328 98.4 328 1
CYANIDE ND | - 071 u
IRON 16400 49200 16400
LEAD 117 351 117
MAGNESIUM 4200 12600 4200
MANGANESE 467 1401 467
MERCURY ND — 0.14 u
NICKEL 27.2 81.6 27.2
POTASSIUM 1890 5670 1890
SELENIUM 0.34 1.02 0.34
SILVER 1.9 5.7 19
SODIUM 164 492 164
THALLIUM 0.53 1.59 0.53
VANADIUM 23.7 71.1 23.7
ZINC 206 618 206

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.



Delta Shipyard (CERCLIS ID LAD058475419)
Soil Background Sampling Explosives Results (ug/kg)

—re

PT000

2,4-Dinitrotoluene ND | - 490 U

2,6-Dinitrotoluene ND | - 490 U

Shaded Values Exceed 3 Times Maximum Background Value for Constituents Attributable to the Site.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.
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Allwium —~ Gy o brownish gray clay and sty clay. reddish brown in

Wiliamsos Creek Member — Wi sisiones,
the Red River VaBey, some sand and gravel locally. Incudes o alkuaa! .umdugmmdm;.:::: |
valley deposts except natural levees of major streams.

w -
AR

Dough Hills Memmber — Gemy to yellow sty clayx. byt gray ¢
clays which may weather 1o black solf; some slhceous =k an
ash beds

N
-

Camahan Bayou Member — Yelow to gray sitmones. s

Delta Plain, Fresh Marsh — Gray to black clay of very high organk and clays with thin tuffaceous beds, some lentes of black ch
content, some peal. Area of active and abandoned delta lobes of the petrfied wood locally
Mississippt River.

- Lena Member ~ Geoy calcaseous clays which may weathe:
Delta Plaia, Saline Marsh — Gray 10 black clay of high organic okt sikstones, tuffacecus clays, and some vokcanic ash beds.
content, some peat. Area of actie 3nd abandoned delta fobes of the

— i

Catahouls Formatios - Geayio white sandstones, boose qu
uft dst - ash, and brown sandy deyx
wood locally. oL .

e ““‘l
Vicksburg Group {UsdiNerentinted) .. ~ Browd to gruy b
wah thin niebeds of bgnke o mikaceous sands, calare
Chenler Plain. Saline Marsh ~ Gray o brown to black day and st petrified wood. and bluish fossiitferous clay localy.

of mod. organic Area of etion by longsh
from major delia complex.

’é Jackson Group (Undifferentiated) — Light grayto brown
with interbeds of kmonfiic sands or igndie; near base, caka
conitic, and forsiiferous beds may weather to black soll.

Chenlers -~ White to Bglv gray fine sand and shell fragments com-

prising low, elongate rebet beach ridges
- Cockfleld Formation —~ Berown Sgnite cns. st and ¢
Deweyrilie Tarrace -  Geaymied with brownto-red clay and sty clay, sidestic glauconke may weather to brown fronstone i
some sand and gravel focally. Topographically higher than Holocene
alksviurs and lower than Prairie temmaces. Found along steams of inser-
mediate sioe
Cook Mo i F - G sh gray sidertic, gia
i e
and fossiferous mas! in lower part may to biack s¢
Braided Streac Taraces —  Light gray, tan, and brown fine to coarse concetions e base

sand, some diay, s, and gravel Glacial sh of ! Ask
Rwe:

Sparta Formation — White to gt gray massie sand
i bedded days; some thin interbeds of Bgnite or Bgnitic sendy
Prairie Texraces — Light gray to Sght brown clay, candy clay. sikt. sand. -
and some gravel Surt ™ B show Ietle and are 1opo- - -
wraphically highet thas the Deweypfie. Thrae lgvels are recognized: twe -, .
* - alapg akatel ey dhe. kg cosleacing with B bropd constwase €% | 0 e = s -
o T pression: the thind. s lower, found intermitienty gulwerd. : “Cant River Formation — Brown sy cay with basal gleu

stiferous sits which may weather $0 Sonsione tocally

itermediate Taraces -~ Light gray to omange-brown clay, sandy clay,
to reddish brown massive si¥ with some clay and minor amounts of and st tmach sand and grwvel locally. Surfaces show more di and Wikcox Group (Undifferentiated) — Gy 10 brown kgml

Stippled those overlain by 1 to § meters of loess topogmphically higher than the Prairie. Composad of terraces sty to sandy Sgnllic clays, many seams of bgnie, some |
T ” . P sy designated as Montgomery, brene, and most of the Bentlay glaucontie. Incudes small Carizo Sand (Clalborne Grou
HighTaraos -~ Tantoomnge day, sk, and sand with a large amount Mideay Group (Usdifferentinted) — Dark gray to bl

St P of & gpsum, and anhydrie, only at of basal grael Surfaces are highly d and less than at surtace in northwest Caddo Partsh and st Prothro and

n Parish] and Pine Prairie (Evangeline Pasish) sall domes. Areas are. lower C 3 of formerh dess d as Wilkiana. domes in Bienvile Parish
p al this scale Caronele, and the highest Bentley.

. Upper Cretaceom — Fossfilarous kmestone and marl |

Blounts CGieeh Member —  Gray to green sty clays, sitstiones, and siks 1 Prothro and Rayburms sall domes in Biernille Parish.
with abundart sand beds. some Bgnite and lenses of black chert grmvel

ed where approximately located. dotted where concealed

Castor Creek Member —  Geny to dark gray calcareous clays which Water
nay weather 1o binck sof, Sgnitic deys and noncalcareous dayey sis. , Open
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SITE/SITE 1D PAGE WO. | BORING NO.
GEOLOGIC DRILL LOG

DELTA SHIPYARD/HOUMA, LOUISIANA 1 101l ___B02

[DATE STARTED |DATE FINISHED |DRILLER —— " TDRILL METHOD ___ |BOREWOLE DIAMETER(in) | TOTAL DEPTH(ft)

7/24/96 7/24/96 __GEOENVIRONMENTAL GEOPROBE 2 24.00
GEOLOGIST GROUND ELEVATION (ft. MSL) COORD INATES (ft)

DENNIS HAYES ‘
§ g § § gg WU | 8 § VISUAL DESCRIPTION §
&
| Xlw o la % SANDY sﬁlﬂa?;!glfr:e {elhw brown, stiff, slightly moist, slightly plastic, oil
L
i - 10 1000 / WATER SATURATED: Lost recovery from 4 to 8 feet due to water.
| z
i I 160 1000 /7// CLAY: Olive gray, soft to very soft, saturated. medium plasticity, heavy black
r Al / We%ﬁ&&z&fﬁm 9 feet at 5:00 pm.
~ 10 1000 é 10
i 100 7/ Organics present: (roots, wood chips) 12-13, 14-15, 22-23 feet.
~ 15 1000 %/ 15
. é
| 7
| w| 1
-_ 20 — ? 1000 é Sample B02-51-2 collected from 19 feet at 5:10 pm. 2
60| A /.
i Al3 1000 é Sample B02-51-3 collected from 23 feet at 5:20 pm.
L ‘/
BO2 TD=24 FEET




SITE/SITE ID PAGE NO. | BORING NO.

GEOLOGIC DRILL LOG DELTA SHIPYARD/HOUMA, LOUISIANA | 10 ' Bol
DATE STARTED |DATE FINISHED |ORILLER BOREWOLE DIAMETER(in)  |TOTAL DEPTH(ft)
7/24/96 7/24/96 G GEQOPROBE 2 16.00
[GEOLOGIST — COORDINATES (fT)
DENNIS HAYES
— ]
S|k|a 8
= " w|BZ 0 =
HNU g VISUAL. DESCRIPTION o
&
8 §§§é & B
& &
L/
100 //// SANDY CLAY: dark yellow brown, stiff, slightly moist, slightly plastic, sand is
1000 | CL /// very fine grained.
All 1000 7/ Heavy biack oil stained 2 to 3.5 feet.
/ Sample BO1-51-1, BO1-52-1 collected at 2 feet at 10:30 and 10:40 am.
A // Scattered oily sheen to 16 feet.
| ) /// Color change to olive gray. Moist. medium plasticity, soft 1o very soft.
100| /
-3 1000 é 5
i L 1100 1000 é WATER SATURATION.
- 10 X Al2 400 é Sample B01-51-2 coliected from 10 feet at 1330. 10
i L 4100 %
L 15 1000 // 15
BO1 TD=16 feet.
A = ANAL

. TCAT E - |BORING WO. |
*|C = COMPOSITE SAMPLE
*|G = GEOTECHNICAL SAMPLE
L = LITHOLOGIC SAMPLE ONLY
[R_=_ARCHIVED SAMPLE 1ol . BO1

Q-
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LOUTSTANA DOTD - WATER WELL REGISTRATIOM SYSIEM
WELLRQ1A - REGISTERED WATER WELLS IN TERREBONNE -- SORTED BY WELL NUMBER
8 Y F. WESTON, INC.
8

(2713796

DIAMETER
NUMBER OWNER’S NO. LONGITUDE DRILLER SECT SHIP RANGE WELL USE USE MATERIAL INTERVAL DATE INFO

STAR ENTERPRISE 293527  MISS. RIVER ALLUVIAL T 12 1.25
PZ-1 904043 PRO-TECH 004 175 18E PA  PLASTIC 2-12

P —

TE SCHOOL BOARD 293548 MISS. RIVER ALLUVIAL
MwW- 1 904434 ENVIRONMENTAL’ 101

TE SCHOOL BOARD 293549 MISS. RIVER ALLUVIAL
Mw-2 804433 ENVIRONMENTAL’ 101

293553
904220

904220

6
LA DOTD 293557 4
MW-3R 904242 EUSTIS 008 17S 17€ ga . -- PLASTIC 6-16
4 bW
: 2 -
LA DOTD 293554  MISS. RIVER ALLUVIAL AQ. 4 0 W
MW -2 904221 IT CORPORATION 008 17S 17E PA  PLASTIC -12
b 4 ois2 o W

ot




FRUISIANA RERARTMENT OF TR TORTATION ANR REVFIARMENT

BATON ROUGE
2/14/96 LOUISIANA DOTD - WATER WELL REGISTRATION SYSTEM PAGE 9|
WELLRQtA - REGISTERED WATER WELLS IN TERREBONNE -— SORTED BY WELL NUMBER

REQUESTED BY: ROY F !ESTON INC.
HABTUS £ i

EPTH oy CH
PARISH WELL OWNER’S NAME LATITUDE GEOLOGIC UNIT TOWN SUB DIAMETER DIAMETER DRILL AVAIL
CODE NUMBER OWNER'S NO. LONGITUDE DRILLER SECT SHIP RANGE WELL USE USE MATERIAL INTERVAL DATE INFO

tos -5“?2 SHOP RITE 293507 MISS. RIVER ALLUVIAL AQ. SURF. CONFINING UNIT 12 12 12 0393 ] w
RW-2 904444 ENVIRONMENTAL’ 102 17S {7 RECOVERY -~ PLASTIC 3-12

..... y . e

ACADiAN 105 -- PLASTIC 3-18

s

904155

PLASTIC

MV-3 904155  ACADIAN 105

DIAMOND SHAMROC 293507 MISS. RIVER ALLUVIAL AQ. COM NG | 18 4
904155 ACADIAN 105 PLASTIC

£
A

DOWELL SCHLUMBE 293418 MISS. RIVER ALLUVIAL AQ. SURF. CONFINING UNIT 2
904307 GROUNDWATER/ 104 17S 17E PLASTIC

MISS, RIVE

AQ. SURF.
17E

DOWELL SCHLUMBE 293418 MISS. RIVER ALLUVIAL
MwW-58 904307 GROUNDWATER/ 104 17S

AQ.iSUR

2
-- PLASTIC 5-15

SHOP RITE 7 MISS. RIVER ALLUVIAL AQ. SURF. » 4
MW-5 ENVIRONMENTAL’ 102 17S ({7E PLASTIC

ptve VIAL AQZ SURH
; "

904043




1048

‘2714796 TT 7T LOUTSIANA DOTD - WATER WELL REGISTRATION SVSTEM “PAGE a|
: WELLRQ1A - REGISTERED WATER WELLS IN TERREBONNE -- SORTED BY WELL NUMBER
: ROY F. WESTON, INC.

'REQUESTED BY
CRADY

T

:SCREE

PARISH WELL OWNER’'S NAME LATITUDE GEOLOGIC UNIT TOWN SUB DIAMETER DIAMETER DRILL AVAIL
CODE NUMBER OWNER’S NO. LONGITUDE DRILLER SECT SHIP RANGE WELL USE USE MATERIAL INTERVAL DATE  INFO

ALLUVIAL AQ. SURF 20 4

293534 MISS. RIVER
17€ —-- PLASTIC 2-20

MW-3 904253 LAYNE (ENV) 007 178

-52952 CONOCO

109

SS. .
904340 STOVER 101 17S 17E

29480

PA PLASTIC 5-15

*-”ib. o g SO e 5
17S 17€ PLASTIC

3440  MISS.
904249  GERAGHTY

............ , o " _— N " _—

' DOWELL SCHLUMBE 293441  MISS. ALLUVIAL™ ‘ NG UNIT 20 2
B-STD 904248 101 T PLASTIC

.s Ty . .1‘ ;' ) :U’. B a"

B-19T2 904246 GERAGHTY 101 17S 17E PLASTIC

DOWELL SCHLUMBE 293441 MISS. RIVER ALLUVIAL AQ. SURF. Cﬁﬁ?iilNﬁ UNIT 2
'}fiéf

uR
7

2
PLASTIC

293441 MISS. RIVER ALLUVIAL AQ. SURF.
BG-1 904250 GERAGHTY 101 17S (7E

4

DIAMOND SHAMROC 293639 MISS. RIVER ALLUVIAL AQ. SURF.

Mw-1 904440 ACADIAN 005 17S 17E . PLASTIC 3-15
: 0 w
PLASTIC
20 8 7 & 109 D W

-- PLASTIC | 3-20




aLs

JOUISIANA DEPARIMENT OF TR-  “ORTATION AND DFVELOPMENT

BATON ROUGE
[ 2714796 LOUISIANA DOTO - WATER WELL REGISTRATION SYSTEM T PAGE 7
WELLRQIA - REGISTERED WATER WELLS IN TERREBONNE -- SORTED BY WELL NUMBER

INC

REQUESTED BY:
LE RADIUS OF 1

ROY F. WESTON
UlE 283409

“DERT . CAS TN SCREEN
PARISH WELL OWNER'S NAME LATITUDE GEOLOGIC UNIT TOWN SUB DIAMETER DIAMETER DRILL AVAIL
CODE NUMBER OWNER'S NO. LONGITUDE DRILLER SECT SHIP RANGE WELL USE USE MATERIAL INTERVAL DATE INFO

CENTREL: BE 5 WIES T RIVE v

S CENTRAL BELL 293512 MISS. RIVER ALLUVIAL AQ. SURF. 4
MW-4 904150 EUSTIS 101 17S 17E PLASTIC

299

LA DOTD 293557 MISS. RIVER ALLUVIAL AQ. SURF. NE 3 2
Mw-1 904242 EUSTIS 007 175 17E PLASTIC

958" 18

203557 MISS. RIVER ALLUVIAL AQ. SURF. GOk A 2
Mw-3 904242 EUSTIS 007 17S 17E ) g - PLASTIC 3-13

PENROD DRLG
Mw-2

SURF
17€E

A7S

Qf ﬁbgz

PLASTIC

PENROD DRLG 293405 AQ. SURF. COM UNIT =~ 22 )
Mw-4 904210 178 17€ PLASTIC

R

i ; URF. ‘ .. " 3 e oy PR .4
178 17¢€ PLASTIC

o . 4
904322 PLASTIC

29
904434




2714796 LOUTSTANA DOTD - WATER WELL REGISTRATION SYSTEM - PAGE G
. WELLRQIA - REGISTERED WATER WELLS IN TERREBONNE -- SORTED BY WELL NUMBER

EQUE ROY F . NESTO

., SCR
PARISH WELL OWNER'S NAME LATITUDE GEOLOGIC UNIT TOWN SUB DIAMETER DIAMETER DRILL AVAIL
CODE NUMBER OWNER’S NO. LONGITUDE DRILLER SECT SHIP RANGE WELL USE USE MATERIAL INTERVAL DATE INFO

ERDRT

MISS. RIVER ALLUVIAL 2
PSI/PTL 007 PLASTIC

. RIV
PSI/PTL

MW-3 904257 PLASTIC

FEVER . A e e

293625 MISS. RIVER ALLUVIAL . NIA 4
MW-9 904434 PSI/PTL 005 178 17E : PA PLASTIC 1-11

262

SOUTHDOW20 804505 RIG WATER 101 17S 1{17E RIG SUPPLY PA PLASTIC 210-220
5N

TE CONSOL GOVT 293125 MISS. RIVER ALLUVIAL
A3-MW17-28 904022 FUGRO (SE) 079

2
PLASTIC

TE CONSOL GOVT 293140 MISS. RIVER ALLUVIAL
904020 FUGRO (SE) 079

9 L HIVER ALLUV

2
PLASTIC

2 :
904013 FUGRO (SE) 059 185 1BE

109  -5271Z S CENTRAL BELL 293512  MISS. RIVER ALLUVIAL AQ. SURF. CONFINING UNIT 9 4 .

: 4 0192 D W

MW- 1 904150  EUSTIS 101 17S  17E -~ PLASTIC 4-9
UV YA NG SURE: CONELNING. UNIT 43 0 g g oisz O W

ST ie pLASTIE  4-i2




LOUISIANA DEPARTMENT OF TP '"PORTATION AND DEVELOPMENT

BATON ROUGE
2/14/96 LOUISIANA DOTD - WATER WELL REGISTRATION SYSTEM PAGE S
WELLRQ1A - REGISTERED WATER WELLS IN TERREBONNE -~ SORTED BY WELL NUMBER

REQUESTED BY:
ADIUS

ROY F. WESTON, INC.
UBE 1243408 LONGT T i8

PARISH WELL OWNER’S NAME LATITUDE GEOLOGIC UNIT TOWN ) GUB ODIAMETER DIAMETER DRILL AVAIL
CODE NUMBER OWNER'S NO. LONGITUDE DRILLER SECT SHIP RANGE WELL USE USE MATERIAL INTERVAL DATE INFO

904315  ENDLESS EARTH

007

- PLASTIC 1-8

904533

DAILEY PETRO SE 293556 ISS. RIVER ALLUVIAL ! 2
904533 ENCOR 102 PLASTIC

EXXON CO USA 293624 MISS. RIVER ALLUVIAL . 4
MW-6 904434 PSI/PTL 005 PLASTIC

293624 MISS. RIVER ALLUVIAL . G 4
904434 PSI/PTL 005 PLASTIC

2

ALLUVIAL . 2
) PLASTIC

SURF. COMEIMING UNIT 16 i
18E w PA  PLASTIC 1-16
g LUNIT 18 g 3 10 0 W
_ . PA i PLASTIC 1416 -

'ENTERPRISE ISS. RIVER
MW-3 904043  GROUNDWATER 004

BN

QLS



s

HAUISIANA PERPARTMENT OF TR* "SORTATION ANP REYFLARMEN]

BATON ROULGE
2714796 ’ T ""LOUTSIANA DOTD - WATER WELL REGISTRATION SYSTEM - T T UUPAGE T 14
WELLRQ1A - REGISTERED WATER WELLS IN TERREBONNE -~ SORTED BY WELL NUMBER
REQUESTED BY: ROY WESTON, INC
243

DIAMETER
MATERIAL

LA GEOLOGIC UNI
LONGITUDE  DRILLER SECT SHIP RANGE  WELL USE

NUMBER OWNER’S NO.

LA DOTD 293554 MISS. RIVER ALLUVIAL AQ,.
Mw-5 904221 IT CORPORATION 008 175 17E

IHE SAVE!

4
PA PLASTIC 2-12

394662

.

293545
904309

WALKER, J & SON

4
PLASTIC

MISS.
STOVER

WALKER, J & SON 293545 MISS. RIVER ALLUVIAL AQ.
MW-5 904308 STOVER 007 17S 17E

- PLASTIC 5-15

TEXACO 293721 . ) . 2
17s PLASTIC

' S. RIVER ALLUVIAL AQ. L BRI 2
MW-4 904120  BEST 020 175 17€ --  PLASTIC 2-15

S, RIVER ALLUVIAL AQ)




PARISH WELL
CODE NUMBER

109

OWNER'S NO.

INTRACOASTAL

INTRACOASTAL

LEGACY OPERATE

KRUMBHAR 1

TERRA RESOURCES
COLE 1

LATITUDE
LONGI TUDE

~ LOUISTANA DOTD - WATER WELL REGISTRATION SVSTEM
WELLRQ1A - REGISTERED WATER WELLS IN TERREBONNE

EQUESTED BY: ROY F. WES
AG1US. O AL

-- SORTED BY WELL NUMBER
NC.

'DIAMETER

DRILLER SECT SHIP RANGE WELL USE USE MATERIAL

293448 MISS. RIVER ALLUVIAL AQ. SURF. CONFINING UNIT 4

904321

GRIFFITH, TOM

101 178 17E “

293448 MISS. RIVER ALLUVIAL AQ. SURF. C

GRIFFITH, TOM

101 178

BE SHO!

17E

293721 MISSISSIPPI RIVER ALLUVIAL AQUIFER

904115

904419 ENDLESS EARTH

BROWN, H.

025 1{17S 17E RIG SUPPLY

293606 ° MISSISSIPPI RIVER ALLUVIAL AQUIFER
904013  BROWN, H. 022 175 18E RIG SUPPLY

19354

293547

293547

904118 WARE LIND 008 17S {17E

293547 MISS. RIVER ALLUVIAL AQ. SURF. CONFINING
904118 - WARE LIND 008 1{17S 7€

o3 175 176 AR

PLASTIC

4
PLASTIC

4
PA PLASTIC

4
PA  PLASTIC

UNIT 4
EX PLASTIC

: UNT

. . CONFINI
904118 WARE LIND 009 175 17E

. RIVER ALLUVIAL AQ. SURF. CONFINING

Sur

UNIT 4
-- PLASTIC

INLT

UNIT 9 4.
--  PLASTIC

it £ A
PLASTIC

PAGE

INTERVAL DATE INFO

4
205-225

4
205-225

b W
5-15
5 0 W
a 1089 D W
3-13
4 ioe D ¥
212

4




LOUIRIANA DEPARTMENT OF 10 "RORTATION ANR DEVELOPMENT
BATON rROUGE

2/14/96

CODE

NUMBER

-51392

'OWNER'S NAM

OWNER’S NO.

BURNER,

LOUISIANA DOTD -~ WATER WELL REGISTRATION SYSTEM
WELLRQtA - REGISTERED WATER WELLS IN TERREBONNE -= SORTED BY WELL NUMBER

LATITUDE
LONGI TUDE

293507
904458

—

293604
904517

904459

904151
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Mon't
Figure > TEAN. TU A0 ZVAPOTAUOn anu Cajcuiated potenual evapouransprauo”
at Muguga kepv. tor 1963, The curve marked “Pan™ 15 measured evaporauon

The other three c.rves are computed values of evapotranspirauon using different
methods. (Aler Diagg and Blackie 1970)

-

{972). 11+ mrinous based upon aiur temperature work best in the regions
for whicn thev were developed. namely. midlatitude continental chimates.
where a1r temperature 1s a fairly good index of net radiation. In the tropics.
however. these methods often give erroneous results, and may senously
underestimate the amphtude of seasonal fluctuations of water demand (see
Figure 5-3). In such areas it i1s preferable to use the energy-balance ap-
proach even if radiation must be estimated. In the tropical world. even data
on wind and vapor pressure are relatively rare. but this problem 1s reduced
by the fact that in the tropics the radiation term in the Penman Equation
15 usually dominant. The temperature methods are still in use, however.
and planners concerned with rural areas should be familiar with them.

The Thornthwaite Method

The Thomthwaite method uses air temperature as an index of the energy
available for evapotranspiration, assuming that air temperature 1s cor-
related with the integrated effects of net radiation and other controls of
evapotranspiration. and that the available energy is shared in fixed pro-

a
el

Ho=

»
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0.1
Mean monthly air temperature (°C)

Figure 54 Graphical soluuon of the Thornthwaite formula for
potenual evapotranspirauon, £,, as a funcuon of mean monthly
air temperature for various values of annual heat index. /. The
relauon of the heat index / 10 mean annual temperature is shown
in Figure 5-5.
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Soadl Dt soowosewnery brans ninis potenual
Corapireucn comeuiee o fbguaton 88 or obtaines rom Figure 5-4
tandord montt ot e aours ot davhght [t mus »e adjusted for

oumpe- of davs per moentn anc the length of aay (a tuncuon of lattude).
"4¢ stanaird potenual evapotranspiration from Figure © -~ should be mul-
ioned NV the appropriate tactor 2iven in Table 5-2 to man: the adjustment
romonth and lattude

50°S

1.33

Table 5-2 Correct.n fuctor tor montny sunshine curauon for muluphicauon ot the stanaard potental
evapotranspiraucn “rom Figure s

& ; LATITCDE  JAN  FEB MAR.  APR.  MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC.
60°N 05 oo™ 097 .19 133 1ae 1.55 1.33 1.07 084 038 048
50°N 071 983 098§ .14 1.28 1.3¢ 1.33 1.2] 1.06 09 076 068
40°N 080 &y 099 1o 120 1.2§ 1.23 115 104 093 083 078
30°N 087 9293 100 197 114 14T 16 L1l 103 09 089 085
20°N 092 996 1.00 105 109 1.1 1.10 1.07 1.02 098 093 091
10°N 097 09§ 1.00 103 103 1.06 1.05 1.04 .02 09 097 09
0 100 .00 1.00 .00 1.00 100 1.00 1.00 1.00 .00 1.00 1.00
10°S 1.0s 104 102 099 097 096 097 0.98 1.00 1.03 1.05  1.06
20°S .10 107 1.02 098 093 091 092 0.96 1.00 105 1.09 LI
30°S 1.16 111 1.03 0% 08 085 087 093 1.00 107 1.14 117
40°S 123 IS 104 093 083 078 0.8 08 099 110 120 125

1.05 0.82
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Deita Shipyard (CERCLIS ID LAD058475419)
Net Annual Precipitation Calculation

Jan 4.50 56.4 0.87 1.02 3.48

Feb 4.01 58.8 0.93 1.34 2.67
Mar 544 62.6 1.00 1.94 3.50
Apr 4.32 68.9 1.07 3.17 1.15
May 4.4] 74.5 1.14 4.64 0.00
Jun 6.32 79.9 1.17 6.24 0.08
Jul 7.86 81.3 1.16 6.61 1.25
Aug 7.73 81.3 1.11 6.33 1.40
Sep 6.57 78.4 1.03 5.12 1.45
Oct 4.13 70.5 0.96 3.14 0.99
Nov 4.64 61.0 0.89 1.53 3.11
Dec 475 56.8 0.85 1.03 3.72

Annual Net Precipitation  22.80 inches

a=6.75e-71°- 7.71e-5 1+ 1.79¢-2 1 + 0.49
12 Ls
1= 3 (T/5)

E;= 1.6F,(10T, / I}

E; = Monthly potential evapotranspiration in inches for month i.
F, = Monthly latitude adjusting value for month i.
T; = Mean monthly temperature in degrees Celsius for month i.

Source: Dunne, T. and Leopold, L.B. 1978. Water in Environmental Planning. W H. Freeman and
Company, New York.
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/"’ ORIGINATOR

WESTON
PHONE CONVERSATION RECORD

CONVERSATION WITH: DATE: 3/14/96

NAME: Gerald Adkins (Fishery Biologist) TIME: 9:30 AM

COMPANY: Louisiana Department of Wildlife and Fisheries X ORIGINATOR PLACED CALL

ADDRESS: ORIGINATOR RECEIVED CALL

PHONE: (504) 594-4139 W.0. NO.: 046030260310100-00

SUBJECT: Fisheries in Houma Navigation Canal and Bayou LaCarpe

NOTES: The area of the Canal in Houma is an industrial area, thus the fishing is limited to catfish. I
asked him about crab fishing. He said that there maybe some crab fishing, but because of the
traffic from the ships, the crab fishermen do not like the liability caused to them or their
equipment. In the canal there is lots of fishing. The freshwater (catfish) occurs in the five mile
or less from Houma (in the industrial area). Further south towards the gulf, the freshwater tumns
to brackish water., This is where the speckle, red, and flounder fishing occur. Also, in the
freshwater area, there is bass fishing.
I asked him about the amount of fish taken from the canal. He said he really didn’t know. The
canal and area that I am interested in may be on a larger grid, and he would not be able to
isolate the area. But, he said he would guess that in the industrial area from Houma and five
miles away from there it would be about less than 1000 pounds. And, from five miles and south
is would increase significantly to maybe 10,000 pounds. But, this is just a rough guess on his
part.

FILE:

TICKLE FILE:

FOLLOW-UP-BY:

COPY/ROUTE TO:

FOLLOW-UP-ACTION:
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DELTA SHIPYARD

COVERAGE
STATE COUNTY STATE NAME COUNTY NAME
22 57 Louisiana Lafourche Par
22 109 Louisiana Terrebonne Par

CENTER POINT AT STATE : 22 Louisiana
COUNTY : 109 Terrebonne Par

REGION OF THE COUNTRY

Zipcode found: 70361 at a distance of 3.3 Km

STATE CITY NAME FIPSCODE LATITUDE LONGITUDE
LA HOUMA 22109 29.5967 90.7167

CENSUS DATA
Delta Shipyard

LATITUDE 29:34: 9 LONGITUDE 90:42:17 1990 POPULATION

SECTOR
KM 0.00-.400 .400-.810 .810-1.60 1.60-3.20 3.20-4.80 4.80-6.40 TOTALS

St 0 0 3593 13252 17001 6642 40488

RING 0 0 3593 13252 17001 6642 40488

TOTALS

STAR STATION

. 2 & 2 X R X 2§ £ 3§ J
WBAN PERIOD OF DISTANCE
NUMBER STATION NAME LATITUDE LONGITUDE RECORD (km)
12916 NEW ORLEANS/MOISANT LA 29.9833 90.2500 1960-1964 63.6
12958 NEW ORLEANS/CALLENDER LA 29.8167 90.0167 1967-1971 71.9
13970 BATON ROUGE/RYAN LA 30.5333 91.1500 1975-1979 115.4
13976 LAFAYETTE LA 30.2000 91.9833 1954-1958 141.7
93919 MCCOMB/PIKE CO MS 31.2500 90.4667 1949-1954 188.1
13820 BILOXI/KEESLER MS - "~ 30.4167 88.9167 1960-1964 196.1

03937 LAKE CHARLES LA 30.1167 93.2167 1966-1970 249.6
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Friday :
December 14, 1990

Part Il

Environmental
Protection Agency

40 CFR Part 300
Hazard Ranking System; Final Rule




REFERENCE 35





